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Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Oberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fix^s a 
cette attestation sont 
conformes d la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n"* 

97122186.6 

1/ 




PRIORITY 
DOCUMENT 



Der Prasident des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 
Le President de I'Office europeen des brevets 

P.O. 



DEN HAAG,DEN 

THE HAGUE, 18/03/99 

LA HAYE,LE 




EPA/EPO/OEB Form 1014 - 02.91 



J 



Eur paisches Eur pean Office eur peen 

Patentamt Pat nt Office des brevets 



Blatt 2 der Bescheinigung 
Sheet 2 of the certificate 
Page 2 de I'attestation 



Anmeldung Nr.: 
Application no.: 
Defnande n*; 



97122186.6 



Anmeldetag: 
Date Of filing: 
Date de depot: 



Anmelder: 

Applicant(s}: 

Demandeur(s}: 

ABBOTT U^RATORIES 

Abbott Park. Illinois 60064-3500 

UNITED STATES OF AMERICA 



16/12/97 



Bezeichnung der Erfindung: 
Title of the invention: 
Titre de I'invention: 

Diagnostics and therapeutics for transmissible spongiform encephalopathy and method for the 
manufacture of non-Infective blood products and tissue derived products 



In Anspruch genommene Prioriat(en) / Priority(ies) claimed / Prionte(s> revendiqueB(s) 

Staat: Tag: Aktenzeichen; 

State: Date: File no. 

Pays; Date: Numero de depot: 



Internationale Patentklassifikation: 
International Patent classification: 
Classification Internationale des brevets: 



A61K39/395, C07K16/28, A61K35/12. C12N5/06, G01N33/569 



Am Anmeldetag benannte Verlragstaaten: 

Contracting states designated at date of filing: AT/BE/CH/'^K/DE/DK/ES/FI/FR/GB/GR/IE/IT/LI/LU/MC/NL/PT/SE 
Etats contractants design es lors du depot: 

Bemerkungen: 

Remarks: 

Remarques: 
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Euroi 



>atei 



eines uropaischen Patents / Requ st for grant 
It / Requet n d 'livrc4pe d'un brevet europeen 



1 einer bereita durch Te 



Sastai 
filed by 

Wenn jal Daium^ 

ot the aif hontv with which the documents 



eingereichten Anmetdung / Confirmation of an application already 
ijd d^posee par tdl^pie 
elel(OOie\jnd Name der Einreichungsbehorde / If yes, facsinnile date and name 
iled / Si out, date d'envoi da la teidcopte et nom de I'autonta de ddpdt 



□ Ja/Yos/Oui 

Datum / Date Bohdrde / Authonty / Autonte 



Nur fur amtiichen fceS^^rt / For officiaf C^f^fl(tf'( (uartrn reserve d radminisiration _ 


Anmeldenummer / Application No. / N« de la demande 


MKEY 


1 


97122 186.6 


Tag des Eingangs (Regel 24(2)) / Date of receipt 
(Rule 24(2)) / Date de reception (regie 24(2)) 


DREC 


2 


1 6. 12. 97 


Tag des Eingangs beim EPA (Regel 24(4)) / Date of receipt 
at EPO (Rule 24(4)) / Date de reception A I'OEB (regie 24(4|) 


RENA 


3 




Anmeldetag / Date of filing / Date de depdt 


4 . 





Tabulatoren-Positionerj / Tabulawn marks / Arrets de tabulation 



Es wird die Erteilung eines europaischen Patents 
und gemaS Arttkel 94 die Prufung der Anmeldung 
beantragt / Grant of a European patent, and 
examination of ttie application under Article 94, 
are hereby requested / II est demand^ la delivranca 
d'un brevet europeen et. conformement a I'article 94, 
I'examen de la demande 



I EXAM 4 r 



Zeichen des Anmelders oder Vertreters 
(max. 15 Posilionen) / Applicant's or representative's 
reference (maximunn 1 5 spaces) / Reference du demandeur 
ou du mandataire (max. 15 caracteres ou espaces) 



AREF 



ANMELDER / APPUCAPJT / DEiVIANDEUR 
Name / Nom 

Anschrift / Address / Adresse 



APPR 01 # 



i2:2l5l 



# DEST # 



Zustellanschrift / Address for correspondence / 
Adresse pour la correspondance 



PADR 



I t 



Staat des Wohnsitzes oder Sitzes / State of residence or of principal 
place of business / Etat du domicile ou du siege 

Staatsangehdrtgkeit / Nationalrty / Nationalite 
Telefon / Telephone / Telephone 

Telex / Telex | Telefax / Fax / Telefax 

Weitere(r) Anmelder auf Zusatzblatt / Additional applicant(s) on 
additional sheet / Autre(s| demandeur(s) sur feuille additionnelle 



VERTRETER / REPRESENTATIVE / MANDATAIRE: 
Name / Nom 

(Nur einen Vertreter angeoen. der in das eurooaiscne Patemregister emgetragen und an 
den zugesteilt wtrd / Name only one representative, who <s :o oe listed m the Register of 
European Patents and to whom notification is to be mace / M'Indiauer qu un saul manda- 
taire qui sera inscrit au Registre europeen des brevets et auouel signification sera fane) 



FREPOl I 11 



! I 



1 



Geschaftsanschrift / Address of place of business / 
Adresse professionnelle 



Telefon / Telephone / Telephone 

Telex / Telex | Telefax / Fax / Telefax 

Wettere(r) Vertreter auf Zusatzblatt / Additional representative(s) on 
additional sheet / Autre(s) mandatairelst sur feuille additionnelle 



10 
1 1 
12 
13 
14 
15 



16 



17 
18 
19 



Prufungsantrag in einer zugeiassenen Nichtamxssprache 
(siehe Merkbiatt II. 5): / Request for examination in an 
admissible non-EPO language (see Notes 11,5): / Requete en 
examen dans une langue non officielle autorisee (voir notice IKS): 



1136/GM/fh 



ABBOTT LABORATORIES 
100 Abbott Park Road 

ABBOTT PARK, ILLINOIS 60064-3500,U.S. A, 



ILLINOIS - U.S. A, 



MODIANO Guido et al. (see authorization) 



MODIANO, JOSXF, PISANTY & STAUB 

EUnOF£«iN PATEOT ATTCRMEYS 
BAACE:otr. 3 - :>liJNCIiEN (Gciaany) 



(QQ392) 8^ 9? aU2 



334846 PATHO I \ (004989) 225809 



11 
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I TRAN I I \ FILL | 



1136/GM/fh 



ftaum rOf ^etcnen das Anmawers / Sojcb for aoowcant's 
rar«rencs I Esoaco reserve i la retereoce ou oemanoeti/ 



Vollmacht / Authorisation / Pouvoii 
ist baigefugt / is enelosad / ci-joint 

ist registriert unter Nummer / has been registered 
under No. / a ete enregistre sous la if 

ERRNDER / INVENTOR / INVENTEUR: 



GENA 



INVT 20 # 



Anmelder Ist Isind) alleinigetrj Erfinder / The applicantis) is (are! 
the sole inventor(s) / Le(sl demandeuris) est (sonti le (les) seuKs) 
inventeurU) 

Erfindernennung auf gesondertem Schriftstuck / Designation of 
inventor attached / Voir la designation de I'inventeur ci-tointe 



BEZEICHNUNG DER ERFINDUNG / TITLE OF INVENTION / 
TTTRE DE L'INVENTION: 



20 



21 



22 



23 
24 



TIDE 



TIEN 



TIFR 



13853 



Nummer 
Number 
Numero 



DIAGNOSTICS AND THERAPEUTICS FOR TRANS- 
MISSIBLE SPONGIFORM ENCEPHALOPATHY 
AND METHODS FOR THE MANUFACTURE OF NON- 
INFECTIUE BLOOD PRODUCTS AND TISSUE 
DERIVED PRODUCTS 



PRIORrTATSERKLARUNG / DECLARATION OF PRIORITY / I 
DECLARATION DE PRIORITE 



PRIO 



01 # 



02 # . . # 



03 . . # 



04 # . . n 



25 



Weitere Priorhatserktarung(en) auf Zusatzblan / 
Additional deciaraTion(s) of prioritv on acditionai sheet / 
Autreis) dec!aration(s) de pnome sur feuille acditicnneite 



Staat / State / Etat 



Anmeldetag / Filing Aktenzeichen / Application 
date / Date de dep6t No. / N" de la demande 



BIOLOGISCHES MATERIAL 

Die Erfindung betrifft brologisches 
Matenal Oder seine Verwendung. das 
nacn Regei 28 hintertegt worden ist. 



BIOLOGICAL MATERIAL 

The invention relates to and/or 
uses biological material deposited 
under Rule 28. 



26 



BIOM 1 # 



I ! 



Die Angaben nach Regel 28(1) cl sind in den technischen Anmeldungs- 
unterlagen enthalten auf / The particulars referred to in Rule 28(1) Ic) are 
given in the technical documents in the application on / Les indications 
visees a la regie 28(1) c) figurent dans les pieces techniques de la 
demande a la /aux 



werden spater mitgeteilt / will be submitted later / 
seront communiquees ulterieuremerrt 

Die Empfangsbescheinigung(en| der Hintertegungsstelle ist (sind) 

beigefugt / The receipt(s) of deposit issued by the depositary institution 

is (are) enclosed / Le(s| recepisse(s) de depot de!ivre(s) par I'autorite 

de depot est (sont) ci-joint(s) 

wird (werden) nachgereicht / will be filed later / 

sera (seront) produit(s) ulterieurement 



Verzicht auf die Verpflichtung des Antra gste Hers nach Regel 28(3) 
auf gesondertem Schriftstuck / Waiver of the right to an undertaking 
from the requester pursuant to Rule 28(3) attached / Renonciation, 
sur document distinct, a I'engagoment du requerant au tiUe de la 
regie 28(3) 



27 



MAT1ERE BIOLOGIQUE 

L'invention concerne et/ou utilise 
la matiere biologique, deposee 
conformennent a la regie 28. 



Seitetn) / pageis) 



Zeile(n) / line{sl / ligne(s) 



27a n 
28 



28a 
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1136/GM/rh 



Raum tur 2e«n«n das Anmeioerj / Soaca (or aooiicam's 
fe*Bf«ftCfl/ Esoace resefva » ^* r«t«r«nce ou oemanoo«f 



2 

i 



It v9ln A 



Falls das biologischa Material nicht Anmalder. sondem von ainani 
Dritten hinterlegt wurde: / Whore the biological material has been 
deposHed by a person other than the applicant: / Lorsquo la matiere 
biologique a ete deposee par une personne autre que le demandeur 

Ermachtigung nach Regel 28(1)d) / Authorisation under Rule 2a(1)(d) / 
Autorisatton en vertu de la regie 28(1)d) 

ist beigefugt / is enclosed'/ ci-jointe 

wird nachgereicht / will be filed later / sera produite ulterieurement 



NUCLEOTID-UND AMINOSAURESEQUEN2EN / NUCLEOTIDE 
AND AMINO ACID SEQUENCES / SEQUENCES DE 
NUCLEOTIDES ET D'ACIDES AMINES . 

Die Beschreibung enthalt ein Sequenzprotokoll nach Regel 27a(1) / The 
description contains a sequence fisting in accordance with Rule 27a(1) / 
La description contient une liste de sequences selon la regie 27bis(1) 

Der vorgeschriebene maschinenlesbare Datentrager ist beigefugt / 
The prescribed machine readable data carrier is enclosed / Le support 
de donnees present dechiffrable par machine est annexe 

Es wird hiermit erklart, daS die auf dem Datentrager gespeicherte Informa- 
tion mit dem schriftlichen Sequenzprotokoll Obereinstimmt (Regel 27a(2)) / 
It is hereby stated that the information recorded on the data carrier is 
identical to the written sequence listing (Rule 273(2)1 /II est declare par la 
presente que I'information figurant sur le support de donnees est tdentique 
a celle que contient la liste de sequences ecrite (regie 27bis (2)) 




BENENNUNG DER VERTRAGS- 
STAATEN UND ERKLARUNGEN 
HIERZU 

1 . Hiermit werden samtliche Ver- 
tragsstaaten aes £PU benannt. 
die bei £inretchung dieser An- 
meidung dem E?U angehoren. 

2. Der Anmeider beabsichtigt derzeit. 
Benennungsgebuhren fur die 
nacnfclgend angekreuzten Ver- 
tragssiaaten zu entrichten: 



DESIGNATION OF THE 
CONTRACTING STATES AND 
ASSOCIATED DECLARATIONS 

1 . All States wiiich are Contracting 
States to the E?C at the filing 
of rnis aoDiicaticn are hereby 
designated. 

2. The aopiicant currently intends 
to pay cesignation fees for the 
States marked below with a cross: 
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DEST 



: X i Osterreich / Austria / Autncne 

I X I 3E Belgian / Belgium / Belgique 

; X I CH/Lt Schweiz und Liechtenstein / Switzerland and 
Liecntenstein / Suisse et Liecntenstein 





DE 


Deutschland / Germany / Allemagne 


rxi 


DK 


Danemark / Denmark / Danemark 




E5 


Spanien / Spain / Espagne 




Fl 


Finnland / Finland / Finlande 




FR 


Frankreich / Francs / France 



(P*atz tur Vertfagsstaaton. tvi/ aie cas cPU nacn CmcKiegung oeses Formoiaaa 
^n pCran :nn / Soace tor Ccntractinq States for wnto :n« =?C anters into forCB 
after this tofm nas oeen Drmteo / "revu oour aes Etits csmraaams a t'd<)aro 
aesaueis ra C3E enirera en v»gueijr acres i imoressicn cu cresem Jormvuairei 



Es wird beantragi, fur die unter Nr. 2 
ntcnt angekreuzren Venragsstaaten 
von der Zusteilung von Mitteilungen 
nach Regel 85a tU und Regel 69 (1) 
aozusenen. 

1st em automatischer Abbuchungs- 
auftrag eneiit woraen (Feld so 
wire beantragt, bei Ablauf der Grund- 
frisi nacn Anikei 79 (2) Senennungs- 
geouhren nur fur die unter Nr. 2 ange- 
kreuren Venragsstaaten abzubucnen. 



It is recuested that no communi- 
cations under Ruie 85a(1) and Rule 
69(1) be notifieo concerning the 
Contracting States not marked with 
a cross uncer No. 2. 
If an automatic debit order has 
been given (section 43). it is reaues- 
ted that, wnen the basic period 
spec:fiea :n Aa. 79{2) expires, 
designation fees be debited only for 
the Contracting States marked with 
a cross uncer No. 2. 



DESIGNATION D'ETATS CONTRAC- 
TANTS ET DECLARATIONS A CE 
PROPOS 

1 . Sont designes tous les Etats qui sent 
des Etats contractants de la CBE 
aJa date du depot de la presente 
demande. 

2. Le demandeur se propose actuelle- 
ment de payer des taxes de designa- 
tion pour les Etats ccches ci-dessous : 





GB 


E 


GR 


X 


IE 


a 


IT 




LU 


□ 


MC 




NL 




PT 




SE 


□ 




□ 





Irland / Ireland / Irlande 



italien / Italy / Italic 



(Piatz fur Venragsstaaieri. fur Ow oas ePU nacn Drucxiegung oieses Pormoians 
in Krart trm / Soace tor Conuactir^ States tor wnicn tne EPC eniers into force 
atter tnts torm nas oeen ormteo / Prevu oour des Etais contracunts a I'egaro 
oesQuels la CBE emrera en wigueur aores rimoresswi ou present termuiairei 



Priere de ne pas proceder a la signifi- 
cation des notifications prevues par les 
regies 85bis(1) et 69<1) pour les Etats 
contractants n'ayant pas ete coches 
au n** 2. 

Si un ordre de prelevement auto- 
matique a ete donne (rubrique 431. 
pnere de ne prelever a I'expiraiion des 
delais de base tels que definis a rarticle 
79(2) que les taxes de designation pour 
les Etats contractants coches au n" 2. 



1136/GM/fh 
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n*um \ut Zaicner* oas AnmetoefS / Space tor aopiicani's 
reierenee / Esoaca reserva a la rafarerKO au demanceur 



Varschiedena Anmaldar fur varschiWTne Vartragsstaatan / 
Differant applicants for diffarent Contracting Statas / 
Differants damandaurs pour differents Etats contractants 



APPR 02 # 



I I I I t ' I 



I I I I I I I I I 



ERSTRECKUNG DES 
EUROPAISCHEN PATENTS 

Diese Anmeldung gilt als Antrag, 
die europaische Patentanmeldung 
und das darauf erteilte europaische 
Patent auf alle Nicht-Vearagsstaaten 
des EPU 2u erstrecken, mit denen am 
Tag ihrer Einreichung ,. Erstreckungs- 
abkommen" bestehen {Derzeit: Alba- 
nien. Litauen. Lenland. Rumanien, 
Slowenren). Die Erstreckung wird 
jeaoch nur wirksam, wenn die vor- 
geschriebene Erstreckungsgebuhr 
entrichtet wird. 



EXTENSION OF THE 
EUROPEAN PATENT 

This application is deemed to be 
a request to extend the European 
patent application and the European 
patent granted in respea of it to all 
non-Contracting States to the EPC 
with which "extension agreements" 
exist on the date on which the 
application is filed (Present situation: 
Albania. Lithuania. Latvia. Romania, 
Slovenia). However, the extension 
only takes effect if the prescribed 
extension fee is paid. 



EXPT 



Der Anmelder beabsichtigt derzeit, die Erstreckungsgebuhr fur die nach- 
foigend angekreuzten Staaten zu entrtchten: / The applicant currentiy 
intends to pay the extension fee for the States marked below with 
a cross: / Le demandeur se propose actuellement d'acquitter la taxe 
d' extension pour les Etats dont le nom est coche ci-apres : 



Albanien / Albania / Albanie 
Utauen / Lithuania / Lituanie 
Lenland / Latvia / Lertonie 
Rumanien / Romania / Roumanie 
Siowenien / Slovenia / Siovenie 



AL 
LT 
LV 
RO 

SI 
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deTTae 



Name(n) dSTTBer) Anmelder(sl und benannte Vertragsstaaten / 
Name(s) of applicant(s) and designated Contracting States / 
Nom(s) du (desi demandeur(s) et des Etats contractants d6signes 



EXTENSION OES EFFETS 
DU BREVET EUROPEEN 

La presente demande est reputee con- 
stituer une requite en extension des 
eff ets de la demande de brevet euro- 
peen et du brevet europeen d6tivre sur 
la base de cette demande a tous les 
Etats non panies ^ la CBE avec lesquels 
il existe un "accord d'extension» d la 
date du dep6t de la demande (Situation 
actuelle : Albanie. Lituanie. Lettonie, 
Roumanie. Siovenie). Toutefois I'exten- 
sion ne produit ses effets que s'il est 
acquitte la taxe d'extension prescrite. 



□ 

I 



I 



iPan fur StMien. rror aenen naci Orucxiegung oteses rormoians _ crstrecrungsaoieommen " in <tah treteni / 
iScacs tor St3ies witn wnicrt "axiension agreemema" entef mto force aner this form rtas oe«n onnteo) / 
iPrsvu Dour aes etats a ('*gara aesaueu aes -accoros d extenston- «nireroni en vigueur aores t trnDression 
au oresanT tormuiaire* 



The application is a divisiona 

application / 

La presente demande 

constitue une demande 

divisionnatre 


1 DF1L9 III, 


11*1 


PANR i 1 1 1 1 1 1 


1 1 # 




Es handelt sich urn eine Anmeldung nach Art. 61(1)b) / 
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The application is an Art. 61(1}{b) 
application / La presente demande 
constitue une demande 
selon Tarticle 6in)b) EANR 



DRL9 I 



I 1 I ! 1 



Nummer der fruheren Anmeldung 
No. of earlier application 
Numero de fa demande initiate 
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U 



Nummer der fruheren Anmeldung 
No. of earlier application 
Numero de la demande initiale 



Patentanspruche / Claims / Revendications 



CLMS i 37 137 



Zahl der Patentanspruche 
Number of ciaims 
Nombre de revendications 



Zur Veroffentlichung mit der Zusammenfassung wird vorgeschlagen 
Abbildung Nr, / With the abstract It is proposed to publish 
figure No, / II est propose de publier avec I'abrege I DRAW (2) 

la figure n* I 
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Fig,4 



Nummer / Number / Numero 



EPA/EPO/OEB Form 1001.4 07.97 



113^/nM/fh 

flaum fiir Zetcnen ass ArunewefS / Soaca tor aootcani's 
reterenco / Esoaco reaeort a ta reMrerKB au aarrwvew 



Liropaiscl 



Zusatzliche Abschnttlen) dar tm aurd^Sischen Recherchenbencht 
angafuhrten Schriftstucka wird (warden) baantragt / Additional copyiiea) 
of tha documants chad in tha Europaan search report la (are) requested / 
Priere de foumir une (des) copie(s) supplementalre(s» des - 
documents cites dans le rapport de recherche europeenne 



ASOC 



Es wird die Ruckerstattung der Racherchangebuhr geinaa Art. 10 GebO 
beantragt / Rehind of the search fee is requested pursuant to Article 10 of 
the Rules relating to Fees / Le remboursement de la taxe de recherche . 
est demande en vertu de farticle 10 du reglemont relatif aux taxes 

Eina Kopie des Recherchenberichts ist beigefugt / A copy of the search 
report is attached / Une copie du rapport de recherche est jointe 



AUTOMAT1SCHER AB8UCHUNGSAUFTRAG (nur mdglich fur Inhaber von 
beim EPA gefuhnen laufenden Konten) 

AUTOMATIC DEBIT ORDER (for EPO deposit account holders only) 
ORDRE DE PRELEVEMENT AUTGMATIQUE (unrauement possible pour les 
titulaires de comptes couranxs ouvens aupres de i'OEB) 

Das Europaische Patentamt wird hiemnit beauftragt. fallig werdende 
Gebuhren und Auslagen nach MalSgabe der Vorschriften uber das 
automatische Abbuchungsverfahren vom nebenstehenden laufenden 
Konto abzubuchen / The European Patent Office is hereby authorised, 
under the Arrangements for the automatic debiting procedure, to debit 
from the deposit account opposite any fees and costs falling due / 
Par la presente, il est demande a {'Office europeen des brevets de prelever 
du compte courant ci-contre les taxes et frais venant a echeance, 
conformement a la reglementation relative au prelevement automatique 



DECA 



I 



Eventuelle RUCK2AHLUNGEN auf das nebenstehende beim EPA 
gefuhrte laufende Konto / REIMBURSEMENT, if any, to EPO deposit 
account opposite / REMBOURSEMENTS eventuels a effectuer 
sur le compte courant ci-contre ouvert aupres de I'OEB 



40 



41 



42 




43 



Anzahl der zusatzlichen Satze von Abschnften 
Number of additional sets of copies 
Nombre de jeux supplementaires de copies 



FUR AUTOMATISCHEN ABBUCHUNGSAUFTRAG: 

FOR AUTOMATIC DEBIT ORDER: 

POUR L'ORDRE DE PRELEVEMENT AUTOMATIQUE: 



Nummer des laufenden Kontos / 
Deposit account number / 
Numero du comote courant 



Name des Kontoinhabers / 
Account holder's name / 
Nom du titulaire du compte 



DEPA 



i 44 



Die vorgeschriebene Uste uber die 
diesem Antrag beigefugten Unter- 
tagen ergibt sich aus der vorberei- 
teten Empfangsbescheinigung 
(Seite 6 dieses Antrages) 



The prescribed list of documents 
enclosed with this request is 
shown on the prepared receipt 
(page 6 of this request) 
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Unterschrift(en) des (der) Anmelder(s) oder Vertreter(s) / 
Signature(s) of applicant(s) or representative(s) / 
Signature(s) du (des) demandeur(s) ou du (des) mandataire(s) 



Ort / Place / Ueu Munchen, Germany 



46 



Nummer des laufenden Kontos / 
Deposit account numoer / 
Numero du compte courant 



Name des Kontoinhabers / 
Account holder's name / 
Nom du titulaire du compte 



La liste prescrtte des documents 
joints a cette requete figure sur 
le recepisse preetabli 
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Diagnostics and therapeutics for transmissible spongiform 
encephalopathy and methods for the manufacture of non-infective 
blood products and tissue derived products 



The present invention relates to diagnostics of and 
therapeutics for transmissible spongiform encephalopathy. 
Further, the invention relates to non-infective body fluid 
products and to tissue derived products and to suitable methods 
for the manufacture thereof. 



Background art 

Transmissible spongiform encephalopathies (TSE's) comprise 
a group of slow degenerative diseases of the CNS such as 
Creutzfeld-Jakob disease (CJD) , new variant' CJD (termed vCJD)^-- , 
Gerstmann-Straussler-Scheinker disease (GSS) and kuru in man and 
scrapie in sheep or BSE (mad cow disease) in cattle. 

The occurrence of these exotic illnesses is still 
fortunately very low, probably occuring at 1:1,000,000 but there 
are striking similarities when compared to the Alzheimer- 
syndrome. However, BSE is now reported to have reached epidemic 
proportions in England and is caused by the use of rendered 
materials in cattle feed and can originate with scrapie infected 
sheep. Dairy cattle in particular are at the highest measurable 
risk. A tragically similar incidence has occurred with humans. 

During the production of human growth hormone from human 
glands collected from cadavers, the pathogenic agent of 
Creutzfeld-Jacob Syndrome was introduced. Several Cases have now 
been reported in patients treated with this growth hormone. The 
patients were predominantly children, whereas the disease 
normally attacks adults over 50 years of age. 

These examples point out the potential danger of these new 
diseases and the difficulties in diagnosing and treating them 
effectively. 

The unusual properties of the pathogenic agent, designated 
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as "prion" (Prusiner, . S.B. Novel proteinaceous infectious 
particles cause scrapie. Science 216, 136-144. (1982)) include 
the extremely long incubation periods, exceeding one year, and 
resistance to high temperatures, formaldehyde treatment and UV 
irradiation (Gordon, W.S. Vet Rec 58,516 (1946); Pattison, I.H. 
Resistance of the scrapie agent to formalin. J camp Pathol 75, 
1 59-1 64 (1 965); Alper et al . , The exceptionally small size of 
the scrapie agent. Blochem. Blophys . Res. Commun. 22, 278-284 

(1966) ; Latarjet et al . , Inactivation of the scrapie agent by 
near monochromatic ultraviolet light. Nature 227, 1341-1343 

(1970)) Speculations arose early on that the scrapie agent might 
be devoid of nucleic acid (Alper et al . , Does the agent of 
scrapie replicate without nucleic acid? Nature 214, 764-766 

(1967) ; Gibbon, R.A. and Hunter, G.D. Nature of the scrapie 
agent, i^ature 215, 1041-1043 (1967); Pattison, I.H. and Jones, 
K.M The possible nature of the transmissible agent of scrapie. 
Vet. Rec. 80, 2-9 (1967)). Considerable evidence now supports 
the "protein only" hybothesis (Prusiner, S.B. and Hsiao, K.K. 
Human prion diseases. Ann. Neurol. 35, 385-395 (1994); 
Weissmann, C. Molecular biology of prion diseases- Trends Cell 
Biol. 4, 10-14 (1994)) which proposes that the prion is devoid 
of nucleic acid and identical with PrP=% a modified form of PrP=. 
PrP= is a normal host protein (Oesch et al . , A cellular gene 
encodes scrapie PrP 27-30 Protein. Cell 40, 735-746 (1985); 
Chesebro et al . , Identification of scrapie prion protein- 
specific mRNA in scrapie-inf ected and uninfected brain. Nature 
315, 331-333 (1985) found predominantly on the outer surface of 
neurons, but also in many other tissues (Manson et al . , The 
prion protein gene: a role in mouse embryogenesis? Development 
1 1 5, 1 1 7-1 22 (1 992); Bendheim et al . , Nearly ubiquitous tissue 
distribution of the scrapie agent precursor protein. Neurology 
42, 149-156 (1992)). PrP=* is defined as a protease-resist ant 
form of PrP= which readily forms aggregates after detergent 
treatment (Mc Kinley et al . , Scrapie prion rod formation in 
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vitro requires both - detergent extraction and limited 
proteolysis: J. Vltrol. 65, 1340-1351 (1991)). No chemical 
differences have so far been detected between PrP^* and PrP= 
(Stahl et al., Structural studies of the scrapie prion protein 
using mass spectrometry and amino acid sequencing. Biochemistry 
32, 1 991 -2002 • ( 1 993 ) ) . Prusiner proposed that PrP^*, when 
introduced into a normal cell, causes the conversion of PrP= or 
its precursor into PrP= (Oesch et al . , Search for a scrapie- 
specific nucleic acid: a progress report. Ciha. Found. Symp. 
135, 209-223 (1988); Prusiner et al . , Transgenetic studies 
implicate interactions between homologous PrP isoforms in 
scrapie prion replication. Cell 63, 673-686 (1990); Bolton, D.C. 
and Bendheim, P.E. A modified host protein model of scrapie. 
Clba. Found. Symp. 135, 164-181 (1988)). The conversion is 
believed to result from a conformational rearrangement of PrP=. 
Some researchers still adhere to the virino hypothesis which 
holds that the infectious agent consists of a nucleic acid 
genome and the host-derived PrP, which is recruited as some sort 
of coat (Dickinson, A.G. and Outr.am, G.W. Genetic aspects of 
unconventional virus infections: the basis of the virino 
hypothesis. Clba. Found. Symp. 135, 63-83 (1988); Hope, J. The 
nature of the scrapie agent: the evolution of the virino. Ann. 
N. Y. Acad. Scl. 724, 282-289 (1994)). Finally, the possibility 
that the infectious agent is a virus with unusual properties is 
still upheld by some (Diringer et al . , The nature of the scrapie 
agent: the virus theory. Ann. N. Y. Acad. Scl. 724, 246-258 
(1994); Pocchiari, M. Prions and related neurological diseases. 
Molec. Aspects. Med. 15, 195-291 (1994); Rohwer, R.G. The 
scrapie agent: "a virus by any other name". Curr. Top. 
Microbiol. Immunol. 172, 195-232 (1991)). No credible evidence 
for the existence of a scrapie-specif ic nucleic acid, as 
demanded by the virus and the virino hyptohesis, has yet been 
forthcoming (Oesch et al . , vide supra; Kellings et al . , Futher 
analysis of nucleic acids in purified scrapie prion preparations 



by improved return refocusing gel electrophoresis. J. Gen. 
Virol. 73, 1025-1029 (1992)). 

Prusiner and his colleagues were the first to purify PrP^' 
and demonstrate physical linkage to scrapie infectivity (Bolton 
et al., Identification of a protein thath purifies with the 
scrapie prion. Science 218, 1309-1311 (1982)). A collaboration 
between the groups of Prusiner, Hood and Weissmann led to the 
isolation of PrP cDNA and to the realization that PrP= was a 
normal host protein and that PrP=- was an isoform of PrP= (Oesch 
et al., vide supra (1985)). Weissmann and his collaborators 
(Easier et al . , Scrapie and cellular PrP isoforms are encoded by 
the same chromosomal gene. Cell 46, 417-428 (1986)) cloned the 
PrP gene (Prn-P) and Prusiner' s group showed the linkage between 
genetic susceptibility to prion disease and the Prn-p gene in 
mouse (Prusiner et al . , vide supra (1 990)) and man (Hsiao et 
al.. Linkage of a prion protein missense variant to Gerstmann- 
Straussler syndrome. Nature 338, 342-345 (1989)). Several groups 
reported physical data supporting conformational differences 
between PrP= and PrP=« (Caughey et al . , Secondary structure 
analysis of the scrapie-associated protein PrP 27-30 in water by 
infrared spectroscopy. Biochemistry 30, 7672-7680 (1991); Cohen 
et al.. Structural clues to prion replication. Science 264, 530- 
531 (1 994); Huang et al . , Proposed three-dimensional structure 
for the cellular prion protein. Proc. Natl. Acad. Scl . U.S.A. 
91, 71 39-7143 (1994); Pan et al . , Conversion of alpha-helices 
into beta-sheets features in the formation of the scrapie prion 
proteins. Proc. Natl. Acad. Scl. U.S.A. (1993); Safar et al . , 
Conformational transitions, dissociation, and unfolding of 
scrapie amyloid (prion) protein. J. Biol. Chem. 268, 20276-20284 
(1993))- 

Since there is no reliable marker of transmissible 
spongiform encephalopathy infectivity, the kinetics of 
replication of the infectious agent cannot be studied 
specifically since the physical carriers of prions are not 
known. However, an increasing body of evidence from early 
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experiments and from recent studies points to the importance of 
two distinct phases of replication during the life cycle of the 
prion, the infectious agent causing spongiform encephalopathies. 
In the first phase, replication of infectivity is thought to 
take place primarily in lymphoid organs (Eklund et al . , 
Pathogenesis of .scrapie virus infection in the mouse. J. infect. 
Dis. 117, 15-22 (1967); Clarke, M.C. and Komberlin, R.H. 
Pathogenesis of mouse scrapie: distribution of agent in the pulp 
and stroma of infected spleens. Vet. Microbiol. 9, 215-225 
(1984); Fraser, H. and Dickinson, A.G. Studies of the 
lymphoreticular system in the pathogenesis of scrapie: the role 
of spleen and thymus. J- Comp . Pathol. 88, 563-573 (1978)). For 
example, infectivity can be demonstrated in the spleen as early 
as 4 days after i.p. or i.e. infection. This is true even if 
infection takes place via the intracerebral route (Kimberlin, 
R.H. and Walker, C.A. Pathogenesis of experminetal scrapie. 
CiJ:>a. Found. Symp. 1 35, 37-62 (1 988)), and replication of the 
infectious agent in the spleen precedes intracerebral 
replication even if infectivity is . administered intracerebrally 
(Rubenstein et al . , Scrapie-inf ected spleen: analysis of 
infectivity, scrapie-associated fibrils, and protease-resist ant 
proteins. J. Infect. Dls. 164, 29-35 (1991)). Infectivity can 
also accumulate in other components of the lymphoreticular 
system (LRS) , e.g. in lymph nodes and in Peyer's plaques of the 
small intestine, where replication of infectivity can be 
demonstrated almost immediately following oral administration of 
prion preparations. The rapid establishment of a plateau of the 
infectious titer in the spleen at a relatively early time point 
during the latency time suggests that the availability of prion 
repication sites is rate-limiting in the LRS. It is not known 
however, whether this plateau is due to a limited number of 
spleen cells supporting prion replication, or rather to limited 
availability of prion replication sites within each cell. 
The nature of the cells supporting prion replication within the 
LRS is uncertain. Indirect evidence obtained by studies in which 



the spleen was removed at variable in-tervals after l.p. 
infection suggests that the critical tissue compartment is long- 
lived and does not consist primarily of lymphocytes. In 
addition, ablation of lymphocytes by total body irradiation does 
not seem to affect the incubation time of mouse scrapie (Fraser 
et al., The scrapie disease process is unaffected by ionising 
radiation. Prog. Clin. Biol. Res. 317, 653-658 (1989)). Taken 
together, these and other findings suggest that follicular 
dendritic cells (FDC) may be the main population of cells 
involved in LRS replication of prions. Indeed, PrP accumulates 
in FDCs in the spleen of wild- type and nude mice, and i.p. 
infection does not lead to cerebral scrapie in SCID mice (whose 
FDCs are thought ot be functionally impaired) while it 
efficiently provokes the disease in nude mice which bear a 
selective T-cell defect (Muramoto et al . , ' Species barrier 
prevents an abnormal isoform of prion protein from accumulating 
in follicular dendritic cells of mice with Creutzfeldt- Jakob 
disease. J. Virol. 67, 6808-6810 (1993)). 

Though above delineated steps are thought to be important 
in the natural history of transmissible spongiform 
encephalopathy within an infected organism, the limiting factor 
or physical entity involved in the development and spread of 
transmissible spongiform encephalopathy after peripheral 
infection, that is to say the physical carrier of the prion, is 
still not known. Even though precise monitoring of the epidemic 
spread of transmissible spongiform encephalopathy is rendered 
extremely difficult by the long incubation times involved (up to 
30 years) , it appears to be likely that peripheral infection, 
e.g. by alimentary exposure, is the most relevant route of 
propagation. Any attempt to combate transmissible spongiform 
encephalopathy should thus focus on such limiting factors or 
physical entities involved in the development of the disease 
after periferal infection. However, detailed knowledge about 
such limiting factor (s) or entities is an essential prerequisite 
to the design of improved therapeutic approaches aimed at 



as 
in 



interfering with prion replication and spread within an infected 
victim. Though a first therapeutic 

approach based on the administration of prednisolone 
immunosuppressant has been recently proposed by Aguzzi et al 
Th^ T.ancf^t 350: lS19-152n (1 997) . the treatment proposed is 
relatively crude and should be regarded as provisional since it 
affects many cell types in addition to the unknown limiting 
factors and physical entity likely to be directly involved in 
prion spread and replication. 

Further, knowledge about the identity of the physical 
carriers of prions would allow the design of improved assay 
methods for determining the infectivity of potentially infective 
materials like blood products or tissue derived products and for 
an improved monitoring of the epidemic progress of transmissible 
spongiform encephalopathy within infected populations. Also, 
knowledge about the interaction of the physical carriers of 
prions with further physical entities involved in pathogenesis 
would allow the monitoring of the disease progress within an 
infected victim and/or the verification of the effectivity of 
therapeutic treatment. 

Still further, once the identity of the physical carriers 
is known, suitable methods for the separation of said physical 
carriers of prions from body fluid or tissue derived products 
intended for medical use or industrial application may be 
tailored on demand- 
Accordingly, there is an urgent need for the specific 
identification of the limiting factors and physical entities in 
the development of spongiform encephalopathy after peripheral 
infection. There is further a need in providing improved 
medicaments for combating spongiform encephalopathy in infected 
organisms, that is to say humans and animals. Still further, 
there is a need in providing improved assay methods for the 
diagnosis and/or monitoring of the progress or regress of 
transmissible spongiform encephalopathy in infected organisms or 
in organisms suspected of being infected. Such assay methods are 
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also needed for" the safety testing of body fluid or tissue 
derived products derived from such organisms. Still further, 
there is a need in providing body fluid or tissue derived 
products which are not infective in order to prevent the further 
spread of transmissible spongiform encephalopathy within the 
infected human and animal populations. Still further there is a 
need in providing a method for the manufacture of such 
uninfective body fluid or tissue derived products. Still further 
there is a need in proving suitable reagents being capable of 
recognizing the crucial physical entity involved in the spread 
of spongiform encephalopathy. 

Satisfaction of above needs as well as of further needs 
which will become apparent hereinafter is an object of the 
present invention. 

Summary of the inven tion 

In order to meet above objects and to satisfy above needs, 
in one embodiment, the present invention provides a medicament 
comprising B-cell depletants for the treatment of pathologies 
where the depletion of B-cells, and more particularly of 
infective B-cells is therapeutically effective. 

In a further embodiment, the present invention provides the 
use of B-cell depletants for the manufacture of a medicament for 
the treatment or prevention of transmissible spongiform 
encephalopathy in infected humans or animals. 

In a further embodiment, the present invention provides a 
medicament comprising T-cell depletants for the treatment of 
pathologies where the depletion of T-cells, and more 
particularly of infective T-cells is therapeutically effective. 

In a further embodiment, the present invention provides the 
use of T-cell depletants for the manufacture of a medrcament for 
the treatment or prevention of transmissible spongiform 
encephalopathy in infected humans or animals. 

In a further embodiment, the present invention provides an 
assay method for determination of the presence of infective B- 
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cells in humans or animals or in body fluid or tissue derived 
products isolated therefrom. 

In a further embodiment, the present invention provides an 
assay method for determination of the presence of infective T- 
cells in humans or animals or in body fluid or tissue derived 
products isolated therefrom. 

In a further embodiment, the present invention provides an 
assay method for the monitoring of the progress of transmissible 
spongiform encephalopathy in humans or animals. 

In a further embodiment, the present invention provides a 
body fluid or tissue derived product, characterized in that it 
has been depleted from B-cells in vitro. 

In a further embodiment, the present invention provides a 
body fluid or tissue derived product, characterized in that it 
has been depleted from T-cells in vitro. 

In a further embodiment, the present invention provides a 
method for the manufacture of a body fluid or tissue derived 
product, characterized in that said method comprises a step of 
separating B-cells from said body fluid or tissue derived 
product . 

In a further embodiment, the present invention provides a 
method for the manufacture of a body fluid or tissue derived 
product, characterized in that said method comprises a step of 
separating T-cells from said body fluid or tissue derived 
product . 

In a further embodiment, the present invention provides a 
method for the manufacture of a body fluid or tissue derived 
product, characterized in that said body fluid or tissue derived 
product is isolated from B-cell-def icient humans or animals. 

In a further embodiment, the present invention provides an 
antibody directed against infective B-cells. 

In a further embodiment, the present invention provides the 
use of an antibody directed against infective B-cells in a 

diagnostic assay. 

In a further embodiment, the present invention provides a 



medicament comprising an. antibody directed against infective T- 
cells . 

In a further embodiment, the present invention provides the 
use of an antibody directed against infective T-cells in a 

diagnostic assay. 

In a further embodiment, the present invention provides a 
medicament comprising an antibody directed against infective T- 
cells . 

In a further embodiment, the present invention provides a 
ligand capable of identification of infective B-cells, 
characterized in that specific interaction between said ligand 
and said infective B-cell is based on the infectivity of said B- 
cell . 

In a further embodiment, the present invention provides the 
use of a ligand as above in a method of analysis of said B-cell. 

In a further embodiment, the present invention provides a 
ligand capable of identification of infective T-cells, 
characterized in that specific interaction between said ligand 
and said infective T-cell is based on the infectivity of said T- 
cell . 

In a further embodiment, the present invention provides the 
use of a ligand as above in a method of analysis of said T-cell. 

Further embodiments of the present invention are set out in 
the dependent claims. 

Detailed description of the invention 

The present invention involves detailed investigations 
about the nature of the limiting factors and/or physical 
entities in the development of spongiform encelophalopathy after 
periferal infection. Thus, the present invention involves 
identification of the physical carriers of prions and of the 
mechanisms involved in the spread of infectivity. 



Definitions 

As referred to in the present application, B-cells (or B- 



lymphocytes) are to be .understood as members of a subset of 
lymphocytic cells which are precursors of plasma cells which 
produce antibodies; they are able to recognize free antigens and 
antigens located on cells. 

As referred to in the present application, T-cells (or T- 
lymphocytes) ar.e to be understood as members of a subset of 
lymphocytic cells responsible for cellular immunity and the 
production of immunomodulat ing substances. 

As referred to in the present application, the term 
'lymphocytes' designates cells which participate in the humoral 
and cell-mediated immune defense, and which accordingly comprise 

B-cells and T-cells. 

As referred to in the present application, the term 
•animals' encompasses all eukaryotic organisms excluding plants. 



Figures 

Figure 1 shows the brain histopathology of immune deficient 
and control mice after i.p. inoculation of scrapie prions. The 
hippocampal formation was immunost ained for glial fibrillary 
acidic protein, and identical segments of the pyramidal cell 
ribbon were microphotgraphed (200x) . Intense, diffuse gliosis 
was visible in brains of T-cell-def xcient , SCID, TNF-r1°'°, til 
jjMT, and infected control mice. Some rag-2°'° and vMT mice showed 
spongiform encephalopathy, but others of the same genotype did 
not display any pathology after similar time periods following 
i.p. inoculation, and were indistinguishable from mock-infected 
C57BL/6 mice. 

Figure 2 relates to the Western blot analysis of brains of 
immune-deficient mice after i.p. inoculation with transmissible 
spongiform encephalopathy prions and lack of specific antibodies 
against PrP in tll^^T mice. Figs. a,b are Western blots of brain 
material electrophoresed native (-) or after digestion with 
proteinase K (PK) ( + ) . Large amounts of PK-resistant prion 
protein (PrP==) were detected in all mice that had developed 
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spongiform encephalopathy, as well as in one agr"^" (a) two rag- 
2°^° and two uMT mice (b) . One further B-cell-def icient mouse 
proved negative for PrP^^ (not shown) , and no clinical symptoms of 
spongiform encephalopathy were detected in any B-cell-def icient 
mice irrespective of accumulation of PrP==. Fig. c shows a 
Western blot prepared with recombinant murine PrP from 
E. coli (PrP«) , total brain protein extract from a wild-type mouse 
(WT), and total brain protein extract from a Prnp"^" mouse (0/0)'^ 
Blots were incubated with serum from a tlluMT mouse inoculated 
with prions i.p. (left), stripped and reprobed with monoclonal 
antibody 6H4 to recombinant PrP (right) . The presence of PrP- 
specific antibodies, as indicated by a 20K band in lane PrP" and 
by a cluster of bands present in lane WT but absent from lane 
0/0, is evidence with 6H4 antibody but undetectable in tlluMT 
serum. Relative molecular mass markers (top to bottom): 105K, 
82K, 45K, 37. 3K, 28. 6K, 19. 4K. Fig. d shows the FACS analysis of 
immunoreactivity of tllyiMT serum. Ordinate: cell counts; 
abscissa: logarithm of fluorescence intensity. Serum from a 
tlluMT mouse 210 days after i.p. -inoculation with prions was 
diluted 1:10 and 1:100, stained VSV-infected EL4 cells (top 
panel, unfilled area) almost as strongly as VSV-specific 
monoclonal antibody VI24 (filed area). In contrast, 
immunoreaction of tHyMT serum (1:10) with CDS- T-cells from 
C57BL/5, tga20, tg33 (ref.29) and Prnp°^° mice (lower panels) did 
not exceed background, like normal C57BL/6- serum on EL4 cells 
(top panel, dotted line). The same profiles were obtained when 
probes were stained with serum of untreated tn)jMT mice (data 
not shown) . 

FigureSa an 3b display a flow analysis printout showing 
enriched B-cell and T-cell populations. 



Figure 4 Shows the infectivity of splenocytes in Wild type 
mice and Spleen mice. 
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Figures 5a-5c Show .the infectivity in .different cell types 
of Wild type mice, T-cell mice and Spleen mice. 

Investigations carried out bv the inventors 

The role of thp B-cells 
As apparent from the prior art, the development of 
neurological disease after peripheral infection with 
transmissible spongiform encephalopathy depends on abnormal 
prion expansion within the cells of the lymphoreticular system 
2.". The skilled man is however aware that the immune system 
comprises several components whose identity and precise function 
and specific interaction with the remaining components are still 
the object of extensive scientific investigation. The inventors 
have investigated for the first time the roles of different 
components of the i.mmune system by using a panel of immune- 
deficent mice inoculated with prions intraperitoneally and found 
that defects effecting only T-cells had no apparent effect, but 
that all mutations that disrupted the differentiation and 
response of B-cells prevented the development of clinical 
spongiform encephalopathy. As an absence of B-cells and of 
antibodies correlates with severe defects in follicular 
dendritic cells, a lack of any of these three components may 
prevent the development of clinical spongiform encephalopathy. 
The key function of the follicular dendritic cells has been 
postulated inter alia by Muramoto, vide supra. However, the 
inventors found surprisingly that spongiform encephalopathy 
developed after peripheral inoculation in mice expressing 
immunoglobulins that were exclusively of the M subclass and 
without detectable specificity for the normal form of the prion 
PrP=, and in mice which had B-cells but no functional -follicular 
dendritic cells. Thus, the inventors have found out that 
differentiated B-cells are crucial for neuroinvasion by 
spongiform encephalopathy, regardless of the specificity of 
their receptors. 



The effect of combined immune defects . on the pathogenesis 
of spongiform encephalopathy was studied in mice deficient in 
rag-2 (ref.5) and rag-1 (ref.6), which lack B- and T-cells, in 
scld (severe combined immune deficient) mice, and in agr"'"' mice, 
which lack rag-2 as well as the receptors for interf eron-a/|3' and 
interferon-j.'^ Such mice were obtained according to methods well- 
known in the art of genetic engineering. For controls, inbred 
mice of strains C57BL/6 and 1 29/Sv which are the genetic 
backgrounds of all other mouse strains used were inoculated as 
well. To investigate the role of T-cells, the inventors used 
mice with targeted disruption of the genes encoding CD4 (ref. 
9), CDS (ref. 10), B.-microglobulin'^ or perforin^''. Selective 
depletion of B-cells was studied in uMT mice'^ which have a 
targeted disruption of the transmembrane exon of the 
immunoglobulin u-chain gene, do not produce any immunoglobulins 
and suffer from a B-cell differentiation block at the large-to 
small pre-B-cell transition, yet bear complete and functional T- 
cell subsets. 

After intracerebral (i.e.) challenge with prions, all 
immune-deficient mice developed clinical symptoms of spongiform 
encephalopathy. This was confirmed by histopathological analysis 
(not shown) and by transmission of disease to indicator tga20 
mice, which over-express the normal prion protein (PrP=) and are 
hypersensitive to spongiform encephalopathy^^ (Table 1 ) . 
Transmission to Prnp°'' mice^S which do not express PrP= and are 
resistant to spongiform encephalopathy^^ (n=4), did not induce 
disease after >210 days, as expected for bona fide spongiform 
encephalopathy. In all groups, latency times from inoculation to 
first appearance of clinical symptoms and to terminal disease 
(Table 2), as well as brain prion infectivity titres (Table 1), 
were similar to those of control mice. 

Thus, if prions where delivered to the central nervous 
system, spongiform encephalopathy pathogenesis and prion 
expansion in the brain proceeded without any detectable 
influence of the immune status of the host. 



When mice were - exposed to prions through the 
intraperitoneal (i.p.) route, mice homozygous-null for CD4 , CDS, 
B2-microglobulin or perforin developed the initial symptoms of 
disease and terminal spongiform encephalopathy with latency 
periods similar to those of C57BL/6 and 129/Sv mice (Table 2), 
and reached analogous prion titres in both spleen and brain 
(Table 1). Thus the inventors concluded that CDS* cytotoxic and 
CD4* helper T-cells are not rate-limiting for spongiform 
encephalopathy after peripheral inoculation of prions, in 
agreement with the observation that nude mice develop spongiform 
encephalopathy normally after i.p. inoculation^. 

in contrast, no disease appeared after i.p. inoculation in 
UMT and in rag-deficient (rag-7°^°, and agr"-) mice, and 

no prion infectivity was detectable in their spleens (Table 1). 
in SCID C57BL/6 Mice, disease was marginally prolonged, which 
disagrees with earlier results^-- and may be due to incomplete 
immune deficiency of SCID mice in specific genetic backgrounds'^-'^ 
because SCID C.B-17 mice (whose immune defect is less leaky) 
did not develop disease (Table 2). B-cell differentiation to 
immune competence exhibits redundancy at many points; that 
renders such cells only partially sensitive to genetic 
manipulation . 

Histopathological examination of brain sections revealed 
generalized spongiform encephalopathy in all wild-type and 
immune-deficient mice clinically diagnosed as spongiform 
encephalopathy-sick (Fig. 1 ) . In addition, and despite lack of 
clinical symptoms, spongiform encephalopathy was seen in 1/7 rag 
-deficient and 1/6 uMT mice (at random sampling) 342 and 436 
days after i.p. inoculation (Fig. D, and significant prion 
titres were found in brains of 3/7 rag-deficient mice and 1/3 
UMT mice (Table 1). Western blot analysis revealed accumulation 
of the disease form of prion, PrP^S in the brains of 2/6 rag 
-deficient and 2/6 uMT mice inoculated i.p. (Fig. 2). The 
remaining rag-deficient and uMT mice did not accumulate PrP-= as 
late as 504 days after inoculation. 
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For the sake of absolute scrutiny, it may be concluded that 
the latter findings are compatible with incipient spongiform 
encephalopathy in a minor fraction of B-cell-def icient mice. 
Therefore, although it prevents ' neuroinvasion ' of the 
spongiform encephalopathy agent in most cases, absence of B- 
cells uncovers. a slower, <50% efficient mechanism of 
pathogenesis which may cause spongiform encephalopathy in 
situations of immune deficiency. It should be emphazised that 
even then, B-cell deficiency prolongs the delay between PrP== 
accumulation, onset of spongiform encephalopathy histopathology 
and clinical symptoms beyond the typical life expectancy of 



mice . 



These results suggest that B-cells may 'transport' prions 
from lymphoid organs to nervous tissue. Alternatively, the 
apparent protection of B-cell-def icient mice from prions 
administered i.p. may result from the absence of 
immunoglobulins. Complexing of PrP=<= with antibodies may favour 
nucleation (a process proposed to underlie the formation of 
prion infectivity^°) or may opsonize PrP^= and enhance access to 
lymphoid sites of abnormal prion expansion. It also may suggest 
that animals become more able to propagate infection if the 
genetic change is later in B-cell development. To clarify this 
question, the inventors inoculated t1 liiMT mice (uMT mice 
expressing a rearranged IgM transgene directed against the 
glycoprotein of vesicular stromatitis virus) and found that they 
could support normal B-cell differentiation but exclusively 
expressed the transgenic IgM heavy chain, had a heavily skewed 
and very limited antibody repertoire, and lacked immunoglobulins 
of the D, G, E and A subclasses. Such mice were obtained 
according to methods well-known in the art. 

After i.p. inoculation with prions, tlluMT mice- developed 
disease with a latency comparable to that of wild-type mice 
(Table 2) and accumulated PrP== in their brains (Fig. 2b) . Serum 
from both uninfected and terminally spongiform encephalopathy- 
sick tllMT mice inoculated i.p. was shown by western blotting 
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and by flow-assisted qell sorting (FACS) analysis not to 
crossreact with PrP= (Fig. 2c, d) , suggesting that IgGs are not 
the effectors of prion 'neuroinvasion', and that a specific 
humoral immune response (at least as assessed by FACS and 
western-blot analysis) cannot be correlated with peripheral 
pathogenesis of spongiform encephalopathy. However, for the sake 
of absolute scrutiny, one cannot e.xclude the possibility that 
igMs below the threshold of detectability , or indirect effects 
of antibodies, may be involved in spongiform encephalopathy 
pathogenesis. This corresponds to the difficulty in obtaining 
reliable disease transmission from soluble serum components from 

diseased animals. 

B-cells are required for maturation of follicular dendritic 
cells (FDCs) and formation of germinal centres. Protection of B- 
cell-deficient mice may therefore result from the absence of 
FDCS, especially as FDs accumulate PrP^^ extensively in i.p.- 
inoculated mice^ and in the tonsils of patients suffering from 
new variant CJD^^ Thus, the inventors inoculated mice lacking 
tumour-necrosis factor receptor-1 (TNF-RI 0^°) ^^ which have 
virtually no germinal centres in lymphatic organs and very few, 
if any, FDCs", despite differentiation of functional B- and T- 
cells. These mice developed spongiform encephalopathy after both 
i.e. and i-p. inoculation, as did control mice (Table 2), thus 
disproving a prime role for FDCs in peripheral pathogenesis and 
supporting the inventors previous results that adoptive transfer 
of fetal liver cells (which does not efficiently replace FDCs") 
can restore high spleen prion titres after i.p- inoculation". 
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Thus, the inventors have identified B-cells and B-cell- 
dependent processes as a limiting factor in the development of 
transmissible spongiform encephalopathy after peripheral 
infection. Accodingly, the present invention provides a novel, 
specific and therefore more preferable procedure to suppress 
that component of the immune system which is responsible for the 
prion spread, namely the B-cells. 

The role of the T-cells 

Still further, the inventors have studied the role of B- 
cell-dependent processes during pathogenesis- Accordingly, the 
inventors have carried out further experiments aiming at 
establishing the amount and nature of possible interaction of 
infective B-cells with the remaining components of the immune 
system, e.g. with T-cells. Results of the inquiry about such 
interaction and design of suitable therapeutic measures 
influencing such interaction are a further aspect influencing 
the present invention. 

As pointed out above, it is known that mice devoid of 
functional PrP genes (Prn-p°'°) are resistant to transmissible 
spongiform encephalopathy and do not propagate prions (Biieler et 
al. Cell, 73, 1339-1347, 1993). Thus, reintroduct ion of PrP 
transgenes into Prn-p"'" should restore transmissible spongiform 
encephalopathy. Departing from this concept, the inventors 
conducted studies in Prn-p°^° mice transgenic for PrP genes 
controlled by tissue specific promotors. Such mice may be 
obtained by the man skilled in genetic engineering according to 
methods well-known in the art. Specifically, the inventors used 
'T-cell mice' (Ick promoter; Chaffin et al . , EMBO J. 9, 3821 - 
3829) which express PrP exclusively in T-cells and 'spleen mice ' 
(IRF-1 promoter/Eu enhancer; Yamada et al . , 

Proc. Natl. Acad.Sci. USA. 88, 532-536, 1991) which express PrP in 
splenocytes and at low level in brain. Challenge of spleen-mice 
with prions led to the development of spongiform encephalopathy 
in that spleen mice succumbed at a late stage due to brain 



-20- 



disease and showed propagation of prions in spleen and thymus as 
well as in brain. On the other hand, T-cell mice showed no 
propagation of prions. Accordingly, these results are fully 
consistent with the prior experiments as described hereinabove 
and confirm the crucial role of B-cells (Table 3) . 

TABLE 3 



Mice 


Incubation time 
Mean Days ± sd 


n/no 


Prn-p*'* 


1 96±4 


10/10 


Prn-p°^° 


>500 


0/3 


"Spleen mice" 


263±5 


7/13 


"T cell mice" 


>500 


0/5 



Table 1 : Transmission of mouse prions to transgenic mice with 

ectopic PrP expression 

To further investigate the role of B-cell dependent 
processes, in a second step, the infectivity of the splenocytes 
from spleen mice was selectively determined in a bioassay. It 
was found that, though most of the infectivity was indeed 
carried by the B-cells, the T-cell3 were also contaminated to 
some extent (Table 4) . 



TABLE 4- 



Cell Fraction 


Titer (LD50 units/10^ cells) 


splenocytes 


-200 


B cells 


-500 


T cells 


-100 


non-B, non-T cells 


<1 



Table 2: Infectivity of total and fractionated splenocytes from 
"Spleen mice" 120 days after i.p. inoculation with prions, cells 
were fractionated by magnetic activated cell sorting (MACS) 



using anti-B220 antibodies for B cells and anti-Thy 1.2 
antibodies for T-cells, 
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This newly found contamination shown by the T-cells of the 
spleen mice seems to be in contradiction with the fact that the 
T-cells of T-cell mice do not show any contamination (see 
Figures 4 and 5) . However, what initially seems to be a 
contradiction (infectivity of T-cells in some cases, non- 
infectivity of T-cells in other cases) , in reality implies and 
supports the existence of an interaction between the B-cells 
(the carriers of infectivity) and the T-cells (which, as such, 
are not able to propagate infectivity) . Spleen mice contain both 
T-cells and B-cells, and upon infection of the B-cells, a B-cell 
mediated secondary infection of the spleen mice T-cells takes 
place. On the contrary, T-cell mice do not contain B-cells, and 
as a consequence of this lack of infectivity carriers, the T- 
cell mice T-cells are not subject to infection. Thus, provision 
of T-cell depletants for the treatment of transmissible 
spongiform encephalopathy is a further aspect of the invention. 

rnnr l\isions 

AS pointed out above, not only the crucial carrier of 
infectivity, namely the B-cells, has been identified, but also a 
powerful tool for the monitoring of the spread of transmissible 
spongiform encephalopathy within the immune system of an 
infected human or animal has been provided for the first time by 
the inventors. Indeed, the present invention allows the 
distinction between the occurence of infected B-cells alone and 
the further occurence of secondarily infected T-cells. 
Accordingly, a further aspect of the invention is also the 
testing of the effectivity of medicaments by assay methods 
capable of monitoring the spread of transmissible spongiform 
encephalopathy within the immune system after administration of 
such medicaments. Such an assay contemplates the monitoring of 
biological or biochemical parameters of B-cells and T-cells to 
determine the occurence of secondary infection as an indicator 
of the disease progress. 

In particular, above finding that removal of B-lymphocytes 



by surface antigen B-cell autolysis limits or prevents the 
transmission of prion disease infection demonstrates that the 
absence of such cellular components prevents transfer of 
inf activity to other cells, such as T-cells, or development of 
disease. It follows logically that B-cells are predictive of the 
pathological outcome and progression of prion disease. These 
disease specific components of the cellular immune system can 
then effectively stage developing disease or predict the status 
of disease in an individual organisim undergoing treatment. 

Lymphocytes are isolated from blood by standard techniques 
known to preserve phenotypic cellar features. Cells isolated in 
this manner may be evaluated without manipulation or fixed by 
suitable methods and then introduced into liquids solutions 
composed of well know constituents containing binding partners 
or antibodies characteristic for cells that may express "prion 
disease" phenotypic determinants or classical lymphocyte 
determinants distributed among progenitor and/or daughter cells 
of a given develpmental lineage in way characteristic of the 
disease. These components may be selected from but not limited 
to cellular dif erent it ation , CD, antigens such as CD 19, CD 20, 
etc and/or binding partners specific for certain intracellular 
or extra cellular disease specific cellular phenotypes such as 
antibodies to normal or abnormal prion proteins. This components 
may be disease strain or species specific. These phenotypes or 
distribution of phenotypes correlate with the infectivity or the 
transmission of infectivity. It is to be realized that such CD 
or prion disease specific antigens or determinants may be 
differentially distributed in qualitative or quantitative manner 
among lymphocytes of different stages of development and 
functional lineage's. The relationship of such phenotypic 
determinants in cell populations is diagnostic of the presence 
of disease, the presence of disease progress in advancing or the 
degree of regression of disease undergoing treatment, depending 
on the status of the organism in question. 

Since the unusual and novel observation that B-cells 



provide the necessary- germinal site . for the disease 
promulgation, the analysis of specific determinants in B- and T- 
lymphocytes will provide insight into the disease progression. 
It is to be understood that the means of detecting these 
proportional relationships of cells among different phenotypic 
populations could be achieved by means of histopathoiogical 
methods or automated flow cytometric methods utilizing 
sophisticated data analysis algorithms to display results in a 
readily interpretable way. 

FnrthPr aspect-^ ^nd or p fprred embodiments of the invention 
Still further, according to the present invention, 
selective suppression of infective B-cells can be accomplished 
by treatment with an adequate amount of antibody to an infective 
B-cell surface marker. One should anticipate that examining 
unusual dispositions of B-cells or T-cells or of their 
progenitors and products may be important. Preferably, this 
antibody recognizes the infective B-cell and not the stem cell, 
thus allowing for a later repopulation of B-cells by the stem 
cell. Preferably, procedures well known in the art may help in 
the preparation of such antibodies. Accordingly, the use of such 
antibodies in a diagnostic assay and a medicament comprising 
such an antibody are a further aspect contemplated by the 
present invention. 

Still further, according to the present invention, 
selective suppression of infective T-cells can be accomplished 
by treatment with an adequate amount of antibody to an infective 
T-cell surface marker. Preferably, this antibody recognizes the 
infective T-cell and not the stem cell, thus allowing for a 
later repopulation of T-cells by the stem cell. Preferably, 
procedures well known in the art may help in the preparation of 
such antibodies. Accordingly, the use of such antibodies in a 
diagnostic assay and a medicament comprising such an antibody 
are a further aspect contemplated by the present invention. 

A further aspect of the present invention is the provision 



of a medicament comprising B-cell depletant.s for the treatment 
of pathologies where the depletion of B-cells, and more 
particularly of infected B-cells is therapeutically effective. 

An further object of the present invention is the use of B- 
cell depletants for the manufacture of a medicament for the 
treatment of . transmissible spongiform encephalopathy in 
infected humans or animals. A „B-cell depletant" as referred to 
in the present application is a reagent or a kit of reagents 
which upon administration either alone, together or sequentially 
leads to depletion of B-cells in the organism being treated. Any 
B-cell depletant known in the art may be used to achieve the 
above stated object of the present invention. Suitable B-cell 
depletants comprise either immunologically active biomolecules 
like e.g. antibodies as well as immunosuppressively-act ive 
chemical compounds. As a non-limiting example, anti-uM 
antibodies as described by R.S. Fujinami et al . in Journal of 
virnlocjv. fiQ. 1 995 , nr.. S152-5155 . the disclosure of which is 
hereby incorporated by reference, are preferred B-cell 
depletants according to the present _ invent ion . A further example 
for a B-cell depletant according to the present invention is the 
LR1 antibody as further described hereinafter. A further example 
for a B-cell depletant according to the present invention is 
B220 antibody as further described hereinafter. Also antibodies 
to malignant B-lymphocytes , useful for the treatment of B- 
lymphocyte lymphoma, are often cross-reactive with normal B- 
cells and also can be used for the purposes of the present 
invention. Examples of such antibodies exist in the literature. 
E.g. Epstein et al . describe the preparation of two such 
antibodies, termed Lym-1 and Lym-2, in Two new Monoclonal 
Antibodies Lym-1 and Lym-2, Reactive with Human B-Lymphocytes 
and Derived Tumors, with Immunodl agnostic and Immnuotherapeutlc 
Potential, r^nr.^r Research, 47, 830-840 (1987). Since it is 
possible that in some, if not in many cases, the B-cell 
population may not all share identical surface markers, it may 
be necessary to utilize more than one antibody to effectively 



achieve the desired depletion of B-cells. The present invention 
envisions the utilization of as many antibodies as necessary to 
accomplish this goal. 

Further, the present invention envisions the use of 
unmodified ('naked') antibodies as well as of antibodies 
conjugated with a suitable cytotoxic agent, toxin or 
radionuclide. Appropriate radioisotopes include ^^'I, -°Y, "Cu. 
Procedures for the preparation of iodinated antibodies are well- 
known in the art and such preparations can be carried out easily 
in hospital radiopharmacies . 

The antibody also can be conjugated, by procedures 
described in the art with known cytotoxic drugs such as 
methotrexate, aminopterin, mitoxantrone, vincristine, 

vinblastine, doxorubicin and others, or with plant toxins such 
as abrin, or ricin or the like or their ribosome-inactivating 
sub-units, or any other agents known to have cytotoxic 
properties . 

In addition, the present invention contemplates the use of 
genetically, enzymatically , or chemically altered antibodies 
which recognize B-cells, whereby the constant regions have been 
altered or replaced with domains which fix complement proteins 
or elicit target cell destruction by virtue of antibody- 
dependent cellular cytotoxicity (ADCC) , thus activating the 
patient's own immune system. 

Further non-limiting examples of B-cell depletants 
contemplated by the present invention are chemical compounds 
like ciamexone (US Patent 5 055 290) and imexon (US Patent 5 369 
119) the disclosures of which are hereby incorporated by 
reference . 

The therapeutic compositions (i.e. the medicaments) of the 
present invention can be administered parenterally by "injection, 
rapid infusion, nasopharyngeal absorption 

(intranasopharangally) , dermoabsorption, orally, intraocularly , 
or intracerebroventricularly (i.e. v.). The compositions my 
alternatively be administered intramuscularly, or intravenously. 



Compositions for parenteral administration include sterile 
aqueous or non-aqueous solutions, suspensions, and emulsions. 
Examples of non-aqueous solvents are propylene glycol, 
polyethylene glycol, vegetable oils such as olive oil, and 
injectable organic esters such as ethyl oleate. Carriers or 
occlusive dressings can be used to increase bioavailability. 
Liquid dosage forms for oral administration may generally 
comprise a liposome solution containing the liquid dosage form. 
Suitable forms for suspending liposomes include emulsions, 
supensions, solutions, syrups, and elixirs containing inert 
diluents commonly used in the art, such as purified water. 
Besides the inert diluents, such compositons can also include 
adjuvants, wetting agents, emulsifying and suspending agents, or 
sweetening, flavoring or perfuming agents. 

According to the present invention, an "effective amount" 
of the medicament is one which is sufficient to achieve the 
desired biological effect. Generally, the dosage needed to 
provide an effective amount ot the medicament will vary 
depending upon such factors as the human's or animal's age, 
condition, sex, and extent of disease, if any, and other 
variables which can be adjusted by one of ordinary skill in the 
art . 

A further object of the present invention is the provision 
of a diagnostic method allowing the determination of the 
presence or absence of infective B-cells in humans or animals or 
in body fluid or tissue derived products isolated therefrom. 
Such assay method comprises the steps of extracting B-cells from 
body fluids or from tissue or from products derived therefrom 
and inoculating said B-cells into the cerebrum of a test animal, 
development of transmissible spongiform encephalopathy in said 
test animal indicating presence of said infective B-cel-ls. 

As to the extraction step, the invention contemplates any 
method known in the art suitable for selective extraction of B- 
cells or of their progenitors or products from a body fluid or 
tissue sample drawn from the human or animal undergoing 
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diagnosis. As will be apparent to the man .skilled in the art, 
such extraction involves use of a reactive physical entit 
specifically recognizing B-cells, preferably B-cell specific 
antibodies, as the ones described hereinbelow. Thus, the 
extraction will preferably be analogous to the separation 
methods adopted . for the manufacture of non- infect ive body fluid 
or tissue derived products which are detailed later. In a 
preferred but not limiting embodiment of the present invention, 
the inventors have used anti-mouse-B220 antibodies conjugated 
with super-paramagnetic microbeads (Milteny Biotec GmbH, 
Germany) for the purification of B-cells. 

Suitable test animals for carrying out the method of the 
present invention are e.g. tga20 indicator mice and as they were 
used by Brandner et al . in "Normal host prion protein necessary 

for scrapie-induced neurotoxicity'. Nature, 379^ (1996) , the 

disclosure of which is hereby incorporated by reference. As 
reported by Brandner, infectivity of a given inoculum determines 
the incubation time elapsed before the appearence of clinical 
symptoms displayed by the test animals. (see Table 5) 
Accordingly, the use of purified fractions containing high 
titers of B-cells constitutes an advantage provided by the assay 
methods of the present invention. 

A further object of the invention is the provision of a 
non-infective body fluid product. Thus, according to the 
invention, a non-infective body fluid product is a body fluid 
product which is substantially free of B-cells. A preferred body 
fluid product according to the invention is a blood product. 

A further aspect of the invention is the provision of a 
non-infective tissue derived product. Thus, according to the 
invention, a non-infective tissue derived product is a tissue 
derived product which is substantially free of B-cells. A 
preferred tissue derived product according to the invention is a 
product derived from the lymphoret icular system. A still 
preferred tissue derived product according to the invention is a 
spleen derived product. 
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A further aspect • of the invention is a method of 
manufacture of a non-infective body fluid product. Thus, 
according to the invention, non-infective body fluid products 
are obtained by specifically separating B-cells from body fluids 
or from known body fluid products. Though any suitable method 
known to the man skilled in the art could be used for the 
specific separation of B-cells from body fluids, specific 
separation by means of B-cell specific immunoreact ants like e.g. 
B-cell specific antibodies is preferred. Suitable but not 
limiting examples of such B-cell specific antibodies are 
commercially available B220 or LRl antibodies or anti-uM 
antibodies, vide supra. The term „specific separation by means 
of B-cell specific antibodies" encompasses any separation method 
which comprises the use of separation reagents comprising B-cell 
specific antibodies for the recognition of B-cells in body fluid 
products. Separation reagents comprising B-cell specific 
antibodies are B-cell specific antibodies which are conjugated 
to a solid phase or which are capable of interacting with a 
solid phase via chemical or physical means either by themselves 
or by virtue of suitable derivatizat ion in such a manner that 
they get either directly or indirectly immobilized on said solid 
phase so as to enable separation from the reaction mixture. 

A further aspect of the invention is a method of 
manufacture of such a non-infective tissue derived product. 
Thus, according to the invention, non- infective tissue derived 
products are obtained by specifically separating B-cells from 
tissue derived products. Though any suitable method known to the 
man skilled in the art could be used for the specific separation 
of B-cells from tissue derived products, specific separation by 
means of B-cell specific immunoreactants like e.g. B-cell 
specific antibodies is preferred. Suitable but not limiting 
examples of such B-cell specific antibodies are commercially 
available B220 or LRl antibodies or anti-uM antibodies. The term 
„specific separation by means of B-cell specific antibodies" 
encompasses any separation method which comprises the use of 
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separation reagents comprising B-cell specific antibodies for 
the recognition of B-cells in tissue derived products. 
Separation reagents comprising B-cell specific antibodies are B- 
cell specific antibodies which are conjugated to a solid phase 
or which are capable of interacting with a solid phase via 
chemical or physical means either by themselves or by virtue of 
suitable derivatization in such a manner that they get either 
directly or indirectly immobilized on said solid phase so as to 
enable separation from the reaction mixture. 

Still further, according to the invention, non-infective 
body fluid products and/or tissue derived products are obtained 
from B-cell depleted organisms. Any method known to the man. 
skilled in the art can be used for the depletion of B-cells in 
organisms- For example, organisms can be treated with anti-uM 
antibodies as described by R.S. Fujinami et al . vide supra, so 
as to become sources of B-cell depleted peripheral blood. A 
further method for the depletion of B-cells in organisms may be 
selective knock out of B-cell related genes. A suitable but not- 
limiting example of an organism obtained by knocking out B-cell 
related genes is the yMT mouse described by Kitamura et al . — 'A 
B-cell deficient mouse by targeted disruption of the membrane 
exon of the immunoglobulin mu-chain gene' Nature 350, 423-426 
(1991), the disclosure of which is hereby incorporated by 
reference. Thus, according to the invention, uMT mice are a 
suitable source for B-cell depleted blood products and/or tissue 

derived products. 

A further aspect of the present invention takes relates to 
the B-cell mediated secondary infection of T-cells. 

In view of the above, the present invention provides a 
medicament comprising T-cell depletants, for the treatment of 
pathologies where the depletion of T-cells, -and more 
particularly of infective B-cells is therapeutically effective. 

According to a further aspect of the invention, the use of 
T-cell depletants for the manufacture of a medicament for the 
treatment or prevention of transmissible spongiform 
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encephalopathy in infected humans or animals is provided. A „T- 
cell depletant" as referred to in the present application is a 
reagent or a kit of reagents which upon administration either 
alone, together or sequentially leads to depletion of T-cells in 
the organism being treated. Any T-cell depletant known in the 
art may be used to achieve the above stated object of the 
present invention. Suitable T-cell depletants comprise either 
immunologically active biomolecules like e.g. antibodies as well 
as immunosuppressively-active chemical compounds. A non-limiting 
example for a suitable antibody acting as T-cell depletant is 
the Thy1.2 antibody as described hereinafter. A further non- 
limiting example for a T-cell depletant cyclic peptide is 
Cyclosporin A. 

A further object of the present invention is the provision 
of a diagnostic method allowing the determination of the 
presence or absence of infective T-cells in humans or animals or 
in body fluid or tissue derived products isolated therefrom. 
Such assay method comprises the steps of extracting T-cells from 
body fluids or from tissue or from products derived therefrom 
and inoculating said T-cells into the cerebrum of a test animal, 
development of transmissible spongiform encephalopathy in said 
test animal indicating presence of said infective B-cells. 

As to the extraction step, the invention contemplates any 
method known in the art suitable for selective extraction of T- 
cells or of their progenitors or products from a body fluid or 
tissue sample drawn from the human or animal undergoing 
diagnosis. As will be apparent to the man skilled in the art, 
such extraction involves use of a reactive physical entity 
specifically recognizing T-cells, preferably T-cell specific 
antibodies, as the ones described hereinbelow. Thus, the 
extraction will preferably be analogous to the -separation 
methods adopted for the manufacture of non- infective body fluid 
or tissue derived products which are detailed later. In a 
preferred but not limiting embodiment of the present invention, 
the inventors have used ant i-mouse-Thyl . 2 antibodies conjugated 
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with super-paramagnetic. microbeads (Milteny Biotec GmbH, 
Germany) for the purification of T-cells. 

A further object of the invention is the provision of a 
non-infective body fluid product. Thus, according to the 
invention, a non-infective body fluid product is a body fluid 
product which is substantially free of T-cells. A preferred body 
fluid product according to the invention is a blood product. 

A further aspect of the invention is the provision of 
non-infective tissue derived product. Thus, according to the 
invention, a non-infective tissue derived product is a tissue 
derived product which is substantially free of T-cells. A 
preferred tissue derived product according to the invention is a 
product derived from the lymphoret icular system. A still 
preferred tissue derived product according to the invention is a 
spleen derived product. 

A further aspect of the invention is a method of 
manufacture of a non-infective body fluid product. Thus, 
according to the invention, non-infective body fluid products 
are obtained by specifically separating T-cells from body fluids 
or from known body fluid products. Though any suitable method 
known to the man skilled in the art could be used for the 
specific separation of T-cells from body fluids, specific 
separation by means of T-cell specific immunore act ants like e.g. 
T-cell specific antibodies is preferred. A suitable but not 
limiting example of such a T-cell specific antibody is Thyl . 2 . 
The term „specific separation by means of T-cell specific 
antibodies" encompasses any separation method which comprises 
the use of separation reagents comprising T-cell specific 
antibodies for the recognition of T-cells in body fluid 
products. separation reagents comprising T-cell specific 
antibodies are T-cell specific antibodies which are -conjugated 
to a solid phase or which are capable of interacting with a 
solid phase via chemical or physical means either by themselves 
or by virtue of suitable derivatization in such a manner that 
they get either directly or indirectly immobilized on said solid 
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phase so as to enable separation from the reaction mixture. 

A further aspect of the invention is a method of 
manufacture of such a non-infective tissue derived product. 
Thus, according to the invention, non-infective tissue derived 
products are obtained by specifically separating T-cells from 
tissue derived products. Though any suitable method known to the 
man skilled in the art could be used for the specific separation 
of T-cells from tissue derived products, specific separation by 
means of T-cell specific immunoreact ants like e.g. T-cell 
specific antibodies is preferred. A suitable but not limiting 
example of such a T-cell specific antibody is Thy1.2. The term 
„specific separation by means of T-cell specific antibodies" 
encompasses any separation method which comprises the use of 
separation reagents comprising T-cell specific antibodies for 
the recognition of T-cells in tissue derived products. 
Separation reagents comprising T-cell specific antibodies are T- 
cell specific antibodies which are conjugated to a solid phase 
or which are capable of interacting with a solid phase via 
chemical or physical means either by themselves or by virtue of 
suitable derivat ization in such a manner that they get either 
directly or indirectly immobilized on said solid phase so as to 
enable separation from the reaction mixture. 

AS pointed out above, the present invention provides 
further an assay method for monitoring the progress of 
transmissible spongiform encephalopathy. Said assay method 
comprises the extraction of B-cells and T-cells from body fluid 
or tissue samples drawn from the human or animal undergoing 
diagnosis. Extraction of both physical entities can be carried 
out either simultaneously or sequentially. The purified B- and 
T-cell fractions thus obtained may be further purified by 
complement lysis of B-cells in the T-cell fraction- and vice 
versa. Suitable but not-limiting examples for antibodies 
suitable complement lysis in vitro are rat anti mouse LRI 
antibody (clone LR6 . 2B6D6 . C9 , Serotec) and mouse anti mouse 
antibody Thyl . 2 (clone F7D5, Serotec). Further details are set 



out in the description, of the methods contemplated by the 
present invention and in the examples. 

M«^i-hori<:; rontemnlated b v the prp;^ent invention 
Immunoassays 

B-cells, shown above to be capable of transmitting 
spongiform encephalopathy are important for the generation of 
specific immunological reagents, antigens and antibodies which 
can be utilized in a variety of assays, many of which are 
described herein, for the detection of transmissible spongiform 
encephalopathy (TSE) . They can be used as immunogens to produce 
antibodies. These antibodies can be, for example, polyclonal or 
monoclonal antibodies, chimeric, single chain and humanized 
antibodies, as well as Fab fragments, or the product of an Fab 
expression library. Various procedures known in the art may be 
used for the production of such antibodies and fragments. 

For example, antibodies generated against a preparation 
of infective B-cells can be obtained by direct injection of the 
infective B-cells into an animal. ' A mouse, rabbit or goat is 
preferred. The antibody so obtained then will bind the 
infective B-cells. Such antibodies then can be used to isolate 
the infective B-cells from test samples such as tissue suspected 
of containing infectious material. For preparation of 

monoclonal antibodies, any technique which provides antibodies 
produced by continuous cell line cultures can be used. Examples 
include the hybridoma technique as described by Kohler and 
Milstein, Nature 256:495-497 (1975), the trioma technique, the 
human B-cell hybridoma technique as described by Kozbor et al , 
Immun. Today 4:72 (1983) and the EBV-hybridoma technique to 
produce human monoclonal antibodies as described by Co-le et al . , 
in Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc, 
New York, NY, pp. 77-96 (1985). Techniques described for the 
production of single chain antibodies can be adapted to produce 
single chain antibodies to immunogenic polypeptide products of 
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this invention. See, for example, U.S. Patent No. 4,946,778, 
which is incorporated herein by reference. 

Various assay formats may utilize the antibodies of the 
present invention, including "sandwich" immunoassays and probe 
assays. For example, the antibodies of the present invention, 
or fragments thereof, can be employed in various assay systems 
to determine the presence, if any, of infective B-cells in a 
test sample. For example, in a first assay format, a polyclonal 
or monoclonal antibody or fragment thereof, or a combination of 
these antibodies, which has been coated on a solid phase, is 
contacted with a test sample, to form a first mixture. This 
first mixture is incubated for a time and under conditions 
sufficient to form antigen/antibody complexes. Then, an 

indicator reagent comprising a monoclonal or a polyclonal 
antibody or a fragment thereof, or a combination of these 
antibodies, to which a signal generating compound has been 
attached, is contacted with the antigen/antibody complexes to 
form a second mixture. This second mixture then is incubated 
for a time and under conditions sufficient to form 
antibody/antigen/antibody complexes. The presence of infective 
B-cells in the test sample and captured on the solid phase, if 
any, is determined by detecting the measurable signal generated 
by the signal generating compound. The amount of infective B- 
cell antigen present in the test sample is proportional to the 

signal generated. 

In an alternative assay format, a mixture is formed by 
contacting: (1) a polyclonal antibody, monoclonal antibody, or 
fragment thereof, which specifically binds to infective B-cells 
or a combination of such antibodies bound to a solid support; 
(2) the test sample; and (3) an indicator reagent comprising a 
monoclonal antibody, polyclonal antibody, or fragment thereof, 
which specifically binds to a different infective B-cell 
antigens (or a combination of these antibodies) to which a 
signal generating compound is attached- This mixture is 
incubated for a time and under conditions sufficient to form 
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antibody/antigen/antibody. complexes. The presence, if any, of 
infective B-cell antigen present in the test sample and captured 
on the solid phase is determined by detecting the measurable 
signal generated by the signal generating compound. The amount 
of infective B-cell antigen present in the test sample is 
proportional to the signal generated. 

In another assay format, one or a combination of at least 
two monoclonal antibodies of the invention can be employed as a 
competitive probe for the detection of antibodies to infective 
B-cell antigen. For example, infective B-cells can be gently 
lysed and coated on a solid phase. A test sample suspected of 
containing antibody to infective B-cell antigen then is 
incubated with an indicator reagent comprising a signal 
generating compound and at least one monoclonal antibody of the 
invention for a time and under conditions sufficient to form 
antigen/antibody complexes of either the test sample and 
indicator reagent bound to the solid phase or the indicator 
reagent bound to the solid phase. The reduction in binding of 
the monoclonal antibody to the solid phase can be quantitatively 
measured. 

In yet another detection method, each of the monoclonal 
or polyclonal antibodies of the present invention can be 
employed in the detection of infective B-cell antigens in 
tissue sections, as well as in cells, by immunohistochemical 
analysis. Cytochemical analysis wherein these antibodies are 
labeled directly (with, for example, fluorescein, colloidal 
gold, horseradish peroxidase, alkaline phosphatase, etc.) or are 
labeled by using secondary labeled anti-species antibodies (with 
various labels as exemplified herein) to track the 
histopathology of disease also are within the scope of the 

present invention. 

In addition, these monoclonal antibodies can be bound to 
matrices similar to CNBr-act ivated Sepharose and used for the 
affinity purification of specific infective B-cells or infective 
B-cell antigens from cell cultures or biological tissues such 
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as to purify recombinant . and native infective B-cell proteins or 
to prepare biological tissue or fluid devoid of infective B- 
cells . 

The monoclonal antibodies of the invention also can be 
used for the generation of chimeric antibodies for therapeutic 
use, or other similar applications. 

The monoclonal antibodies or fragments thereof can be 
provided individually to detect infective B-cells. Combinations 
of the monoclonal antibodies (and fragments thereof) provided 
herein also may be used together as components in a mixture or 
'cocktail' of at least one infective B-cell antibody of the 
invention, along with antibodies which specifically bind to 
other infective B-cell regions, each antibody having different 
binding specificities. Thus, this cocktail can include the 
monoclonal antibodies of the invention which are directed to 
infective B-cell polypeptides and other monoclonal antibodies 
specific to other antigenic determinants of infective B-cells. 

The polyclonal antibody or fragment thereof which can be 
used in the assay formats should specifically bind to an 
infective B-cell polypeptide or other infective B-cell 
polypeptides additionally used in the assay. The polyclonal 
antibody used preferably is of mammalian origin such as, human, 
goat, rabbit or sheep polyclonal antibody which binds infective 
B-cells . Most preferably, the polyclonal antibody is of rabbit 
origin. The polyclonal antibodies used in the assays can be 
used either alone or as a cocktail of polyclonal antibodies. 
Since the cocktails used in the assay formats are comprised of 
either monoclonal antibodies or polyclonal antibodies having 
different binding specificity to infective B-cells, they are 
useful for the detecting, diagnosing, staging, monitoring, 
prognosticating, preventing or treating, or determining the 
predisposition to transmissible spongiform encephalopathy. 

It is contemplated and within the scope of the present 
invention that infective B-cells or specific antigens thereof 
may be detectable in assays by use of a recombinant antigen as 
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well as by use of a synthetic peptide or purified peptide, which 
peptide comprises an amino acid sequence of infective B-cells. 
It also is within the scope of the present invention that 
different synthetic, recombinant or purified peptides, 
identifying different epitopes of infective B-cells, can be 
used in combination in an assay for the detecting, diagnosing, 
staging, monitoring, prognosticating, preventing or treating, or 
determining the predisposition to transmissible spongiform 
encephalopathy. In this case, all of these peptides can be 

coated onto one solid phase; or each separate peptide may be 
coated onto separate solid phases, such as microparticles , and 
then combined to form a mixture of peptides which can be later 
used in assays. Furthermore, it is contemplated that multiple 
peptides which define epitopes from different antigens may be 
used for the detection, diagnosis, staging, monitoring, 
prognosis, prevention or treatment of, or determining the 
predisposition to transmissible spongiform encephalopathy. 
Peptides coated on solid phases or labeled with detectable 
labels are then allowed to compete with those present in a 
patient sample (if any) for a limited amount of antibody. A 
reduction in binding of the synthetic, recombinant, or purified 
peptides to the antibody (or antibodies) is an indication of the 
presence of infective B-cells antigen in the patient sample. 
The presence of infective B-cells antigen indicates the presence 
of transmissible spongiform encephalopathy in the patient. 
Variations of assay formats are known to those of ordinary skill 
in the art and many are discussed herein below. 

In another assay format, the presence of anti-infective 
B-cell antibody and/or infective B-cell antigen can be detected 
in a simultaneous assay, as follows. A test sample is 
simultaneously contacted with a capture reagent of a first 
analyte, wherein said capture reagent comprises a first binding 
member specific for a first analyte attached to a solid phase 
and a capture reagent for a second analyte, wherein said capture 
reagent comprises a first binding member for a second analyte 
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attached to a second solid phase, to thereby form a mixture. 
This mixture is incubated for a time and under conditions 
sufficient to form capture reagent /first analyte and capture 
reagent/second analyte complexes. These so-formed complexes 
then are contacted with an indicator reagent comprising a member 
of a binding pair specific for the first analyte labeled with a 
signal generating compound and an indicator reagent comprising a 
member of a binding pair specific for the second analyte labeled 
with a signal generating compound to form a second mixture. 
This second mixture is incubated for a time and under conditions 
sufficient to form capture reagent /first analyte/indicator 
reagent complexes and capture reagent /second analyte/indicator 
reagent complexes. The presence of one or more analytes is 
determined by detecting a signal generated in connection with 
the complexes formed on either or both solid phases as an 
indication of the presence of one or more analytes in the test 
sample. In this assay format, recombinant antigens derived from 
the expression systems disclosed herein may be utilized, as well 
as monoclonal antibodies produced from the proteins derived from 
the expression systems as disclosed herein. For example, in 
this assay system, infective B-cell antigen can be the first 
analyte. Such assay systems are described in greater detail in 
EP Publication No. 0473065. 

In yet other assay formats, the polypeptides disclosed 
herein may be utilized to detect the presence of antibody 
against infective B-cell antigen in test samples. For example, 
a test sample is incubated with a solid phase to which at least 
one polypeptide such as a recombinant protein or synthetic 
peptide has been attached. These are reacted for a time and 
under conditions sufficient to form antigen/antibody complexes. 
Following incubation, the antigen/ ant ibody complex is- detected, 
indicator reagents may be used to facilitate detection, 
depending upon the assay system chosen. In another assay 
format, a test sample is contacted with a solid phase to which a 
recombinant protein produced as described herein is attached. 
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and also is contacted with a monoclonal or. polyclonal antibody 
specific for the protein, which preferably has been labeled with 
an indicator reagent. After incubation for a time and under 
conditions sufficient for antibody/antigen complexes to form, 
the solid phase is separated from the free phase, and the label 
is detected in .either the solid or free phase as an indication 
of the presence of antibody against infective B-cell antigen. 
Other assay formats utilizing the recombinant antigens disclosed 
herein are contemplated. These include contacting a test sample 
with a solid phase to which at least one antigen from a first 
source has been attached, incubating the solid phase and test 
sample for a time and under conditions sufficient to form 
antigen/antibody complexes, and then contacting the solid phase 
with a labeled antigen, which antigen is derived from a second 
source different from the first source. For example, a 
recombinant protein derived from a first source such as E. coli 
is used as a capture antigen on a solid phase, a test sample is 
added to the so-prepared solid phase, and following standard 
incubation and washing steps as deemed or required, a 
recombinant protein derived from a different source (i.e., non- 
E. coli) is utilized as a part of an indicator reagent which 
subsequently is detected. Likewise, combinations of a 

recombinant antigen on a solid phase and synthetic peptide in 
the indicator phase also are possible. Any assay format which 
utilizes an antigen specific for infective B-cells produced or 
derived from a first source as the capture antigen and an 
antigen specific for infective B-cells from a different second 
source is contemplated. Thus, various combinations of 

recombinant antigens, as well as the use of synthetic peptides, 
purified proteins and the like, are within the scope of this 
invention. Assays such as this and others are described in U.S. 
Patent No. 5,254,458, which enjoys common ownership and is 
incorporated herein by reference. 

Other embodiments which utilize various other solid 
phases also are contemplated and are within the scope of this 



invention. For example,. ion capture procedures for immobilizing 
an immobilizable reaction complex with a negatively charged 
polymer (described in EP publication 0326100 and EP publication 
No. 0406473), can be employed according to the present invention 
to effect a fast solution-phase immunochemical reaction. An 
immobilizable immune complex is separated from the rest of the 
reaction mixture by ionic interactions between the negatively 
charged poly- anion/ immune complex and the previously treated, 
positively charged porous matrix and detected by using various 
signal generating systems previously described, including those 
described in chemiluminescent signal measurements as described 
in EPO Publication No. 0 273,115. 

Also, the methods of the present invention can be adapted 
for use in systems which utilize micropart icle technology 
including automated and semi -automated systems wherein the solid 
phase comprises a microparticle (magnetic or non-magnetic) . 
Such systems include those described in, for example, published 
EPO applications Nos . EP 0 425 633 and EP 0 424 634, 
respectively . 

The use of scanning probe microscopy (SPM) for 
immunoassays also is a technology to which the monoclonal 
antibodies of the present invention are easily adaptable. In 
scanning probe microscopy, particularly in atomic force 
microscopy, the capture phase, for example, at least one of the 
monoclonal antibodies of the invention, is adhered to a solid 
phase and a scanning probe microscope is utilized to detect 
antigen/ antibody complexes which may be present on the surface 
of the solid phase. The use of scanning tunneling microscopy 
eliminates the need for labels which normally must be utilized 
in many immunoassay systems to detect antigen/antibody 
complexes. The use of SPM to monitor specific binding reactions 
can occur in many ways. In one embodiment, one member of a 
specific binding partner (analyte specific substance which is 
the monoclonal antibody of the invention) is attached to 
surface suitable for scanning. The attachment of the analyte 
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specific substance may be by adsorption to. a test piece which 
comprises a solid phase of a plastic or metal surface, following 
methods known to those of ordinary skill in the art. Or, 
covalent attachment of a specific binding partner (analyte 
specific substance) to a test piece which test piece comprises a 
solid phase of derivatized plastic, metal, silicon, or glass may 
be utilized. Covalent attachment methods are known to those 
skilled in the art and include a variety of means to 
irreversibly link specific binding partners to the test piece. 
If the test piece is silicon or glass, the surface must be 
activated prior to attaching the specific binding partner. 
Also, polyelectrolyte interactions may be used to immobilize a 
specific binding partner on a surface of a test piece by using 
techniques and chemistries. The preferred method of attachment 
is by covalent means. Following attachment of a specific 
binding member, the surface may be further treated with 
materials such as serum, proteins, or other blocking agents to 
minimize non-specific binding. The surface also may be scanned 
either at the site of manufacture or point of use to verify its 
suitability for assay purposes. The scanning process is not 
anticipated to alter the specific binding properties of the test 
piece . 

While the present invention discloses the preference for 
the use of solid phases, it is contemplated that the reagents 
such as antibodies, proteins and peptides of the present 
invention can be utilized in non-solid phase assay systems. 
These assay systems are known to those skilled in the art, and 
are considered to be within the scope of the present invention. 

It is contemplated that the reagent employed for the 
assay can be provided in the form of a test kit with one or more 
containers such as vials or bottles, with each - container 
containing a separate reagent such as a probe, primer, 
monoclonal antibody or a cocktail of monoclonal antibodies, or a 
polypeptide (e.g. recombinantly , synthetically produced or 
purified) employed in the assay. Other components such as 



buffers, controls and the like, known to those of ordinary skill 
in art, may be included in such test kits. It also is 
contemplated to provide test kits which have means for 
collecting test samples comprising accessible body fluids, e.g., 
blood, cerebral spinal fluid, urine, saliva and stool. Such 
tools useful for collection ('collection materials') include 
lancets and absorbent paper or cloth for collecting and 
stabilizing blood; swabs for collecting and stabilizing saliva; 
cups for collecting and stabilizing urine or stool samples. 
Collection materials, papers, cloths, swabs, cups and the like, 
may optionally be treated to avoid denaturation or irreversible 
adsorption of the sample. The collection materials also may be 
treated with or contain preservatives, stabilizers or 
antimicrobial agents to help maintain the integrity of the 
specimens. Test kits designed for the collection, stabilization 
and preservation of test specimens obtained by surgery or needle 
biopsy are also useful. It is contemplated that all kits may be 
configured in two components which can " be provided separately; 
one component for collection and transport of the specimen and 
the other component for the analysis of the specimen. The 
collection component, for example, can be provided to the open^ 
market user while the components for analysis can be provided to 
others such as laboratory personnel for determination of the 
presence, absence or amount of analyte. Further, kits for the 
collection, stabilization and preservation of test specimens may 
be configured for use by untrained personnel and may be 
available in the open market for use at home with subsequent 
transportation to a laboratory for analysis of the test sample. 

AS the man skilled in the art will readily appreciate, 
above considerations directed to Immunoassays are readily 
applicable mutatis mutandis also to T-cells. This is an 
important aspect of the invention since T-cells have been shown 
to be the carriers of secondary infectivity. 

The present invention will now be described by way of 
examples, which are meant to illustrate, but not to limit, the 



-43- 



scope of the present invention. 

EXAMPLES 

•Rxamole 1 

af^neration of t.11 uMT mice. 

The V-gene segment of the immunoglobulin heavy chain of the 
immunoglobulin heavy chain of the B-cell hybridoma VI41 (ref. 
27) secreting a VSV-neutralizing antibody was cloned into an 
expression vector encoding the mouse y-chain of allotype a. 
Transgenic mice were generated and backcrossed to uMT mice, til 
yMT mice exclusively expressed the transgenic u-chain of the 
allotype a; endogenous IgM of the allogtye b and immunoglobulins 
of other subclasses were not detected in their serum (not 
shown) . 

Kxamtple 2 



1 ■ Scr?ipie inoculation 

Mice were inoculated with a 1% homogenate of heat- and 
sarcosyl-treated brain prepared from mice infected with the 
Rocky Mountain laboratory (RML) scrapie strain. Thirty 
microliter were used for intra-cranial (i.e.) injection, whereas 
lOOvil were administered by intra-peritoneal (i.p.) route. Mice 
were monitored every second day, and scrapie was diagnosed 
according to standard clinical criteria. 

2. Western-bl tii- analysis 

Ten percent brain homogenates were prepared as described^« 
and, where indicated, digested with 20ug/ml of proteinase K for 
30 minutes at 37° C. Eighty lag of total protein were then 
electrophoresed through 12% SDS-polyacrylamide gel, transferred 
to nitrocellulose membranes, probed with monoclonal antibody 6H4 
(Prionics AG, Zurich) or polyclonal antiserum IB3 (reference 26) 
against mouse PrP, and developed by enhanced chemiluminescence . 
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. Detection of PrP antibodies 

Brain Lysates from wild-type and Prnp"'''' mice, as well as 
recombinant E. coll PrP, were electrophoresed through a 12,5% 
SDS-polyacrylamide gel and transferred to nitrocellulose 
membranes. Membranes were then incubated with serum from 
infected, terminally scrapie-sick mice (1:100 diluted). 
Visualization was achieved by enhanced chemiluminescence as 
previously described for the Western-blot. 

4. Immunohistnchemic al studies 

Brain tissues from each mouse was fixed, inactivated for 1 
hour with 98% formic acid, embedded in paraffin and subjected to 
conventional staining and to immuno- staining for glial 
fibrillary acidic protein according to standard procedure. 
Glioais (a nonspecific but early indicator of brain damage) was 
detected by the presence of large immunostained reactive 
astrocytes. In terminally scrapie-sick mice, wide spread 
vacuolation was consistently seen throughout the central vervous 
system. 

5. Infectivitv bioassavs 

Brain and spleen homogenate (w/v, 10% in 0,32 M sucrose) 
were prepared from infected animals as described, and 30ul 
(diluted 1:10 in phosphate buffered saline containing 1% BSA) 
wee administered i.e. to groups of at least 4 tga"> mice for each 
sample. The incubation time until development of terminal 
scrapie sickness was determined and infectivity titer were 
calculated using the realtionship y = 14.37 - O.llx where y is 
the IDso and x is the incubation time (in days) to terminal 
disease . 

6. Preparation of sol enocvtes 

Spleens were recovered from mice at 34 days following i.p. 
inoculation with the RML strain of prions. Splenocyte 



suspensions were prepared, by forcing spleens through a fine mesh 
screen into 25ml of magnetic activated cell separation (MACS) 
buffer. The MACS buffer is composed of phosphate buffered saline 
containing 1% BSA, 5mM EDTA and 0,1% sodium azide. Following a 
15 minute incubation on ice to allow the cell clumps to settle 
the cell suspension was removed for further evaluation. 

7 - Antibodies 

Antibodies conjugated to super-paramagnetic microbeads 
which specifically recognized B and T cells { anti-mouse-B220 , 
anti-Thy 1,2, anti-IgM, and anti-CD3) were obtained from Milteny 
Biotech GmbH. All magnetic separation columns (A2 & CS Column) 
were also obtained from Milteny Biotech GmbH. Rabbit complement 
was obtained from Cedarlane, Ontario (Low-tox-M rabbit 
complement). Additional antibodies (LRI , mouse anti-mouse thy 
1.2) were obtained from Serotec. 

8. B and T cell purification bv mag netic bead separation 

Five ml of a Splenocyte suspension was centrifuged at 100 
rpm for 10 minutes and the cell pellet was recovered in = 0,6ml 
of MACS buffer. The cells were then incubated with 75^1 of B-200 
or Lthy 1,2 conjugated super-paramagnetic micrbeads as per 
manufacturer instruction (Milteny Biotech GmbH) for 15 minutes 
at 4° C. Following the incubation, the total volume was adjusted 
to 2ml with MACS buffer and loaded onto a prefilled and washed 
A2 column (magnetic separation column) . Cells not associated 
with the magnetic microbeads were eluted with 5ml of MACS 
buffer. The column was then removed from the magnetic field and 
back flushed to remove the extracted cells. The separation 
process is then repeated and the final B or T enriched cell 
population is eluted with 11ml of MACS buffer -after the 
separation column was removed from the magnetic field. 



9. Complement Ivsis 

To ruther improve the purity of the B and T cell population 



abtained by magnetic separation, complement .lysis of the T or B 
cell enriched population was performed. Cells were pelleted and 
resuspended in cytotoxicity medium (CM, RPMI-1640 media 
containing 25mM HEPES and 0,3% BSA) to a concentration of 1-3x10' 
cells/ml. For B cell depletion, a B cell specific antibody, 
e.g., LR1 was used. Whereas for TL cell depletion, a T cell 
specific antibody, e.g.. Thy 1,2 was used. Optimal effective 
antibody concentration would need to be individually determined 
for the specific antibody sources. Incubation with the 
antibodies is performed at 4" C for 60 minutes after which the 
cells were resuspended in LCM containing 20% Low-tox-M rabbit 
complement and incubated at 37° C for 60 minutes to allow for 
cell lysis. Viable cells were then separated from the dead cells 
and debris by centrif ugat ion over lympholyte-M (Cedarlane, 
Ontario) or other cell separation medium as according to the 
manufacturer instruction. 

10. Cell preparation for Fln w Cytometry analvsis 

Singel cell suspension for flow cytometry analysis were 
prepared in FACS buffer consists of phosphate buffered saline 
containing 2% FCS , 20mM EDTA and 1% sodium azide. When 
peripheral blood samples were used, the lymphocyte population 
was enriched by lysis removal of the red blood cells from 
heparinized blood. The cell staining process consists of 
incubating cell population with saturating concentration of 
fluorescein (FITC) -conjugated antibodies for 30 minutes at 4° C. 
The cells were then washed with FACS buffer to remove the 
unbounded material and subject to flow analysis. When the 
indirect staining method was used, the cell populations were 
first incubated with the primary antibody for 30 minutes at 4° 
C, washed with FACS buffer and followed with an additional 3 0 
minutes of incubation at 4 " C with a secondary FITC-conjugated 
antibody. After removal of the unbounded FITC-conjugated 
secondary antibodies, the cell populations were then ready for 
flow analysis. 
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Discussion of the Results of example 2 

1 . Determination of sc rapie infectivitv 

Infectivity of brain material from scrapie infected mice 
was demonstrated by i.e. infection of tgalQ indicator mice. 
Infectivity was determined by injecting 30vil samples i.e. into 
tga20 mice and determining time to disease manifestation by 
standard histochemical procedure. Table 5 illustrates a typical 
outcome of such analysis. This analysis gives the success rate 
of disease transmission and the duration/incubation time for the 
expression of the disease symptoms. Hence the assay reveal the 
susceptibility of the host strain to the disease and, thus allow 
for the determination of the critical cell types necessary for 
disease transmission. 



TABLE S OctefTTjination of scrapie infectivity 



Source of Infeclh/ity 

(a) Standard prion Inoculumt 

BMU 10-^ 

RML, 10-=* 

RMU 10-' 

RMU 10-' 

RMU 10-' 

RMU 10-*^ 



Days after Inoculation 



Transmission* 

4/4 
2/2 
4/4 
1/3 
0/4 
0/3 



Incubation lime ol recipient (days) 

59, 60. 63, 68 

66. 67 
84, 85, 85. 96 
109, >217,>217 
>217. >217, >217, >21.7 
>217, >217, >217 



7. Evaluafion of rhf^. notential target cells for scrapie 

transmission bv aenet--ic met hodology 

The effect of immune defects on the pathogenesis of scrapie 
was studied in mice deficient in T cell, B cell or with combined 
T/B cell defects. A number of different mouse genotypes that are 
suitable have been generated and the selection of the type to be 
used will be. apparent to a person skilled in the art. The 
success of infection is determined by examination of the disease 
symptoms, pathology and by infectivity bioassay. Table 1 
illustrate a typical outcome of such analysis. This analysis 
gives the incubation time from infection to symptom 
presentation,. the presence or absence of symptoms and 
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pathological features. Further the infectivity bioassay provide 
information regarding the latency of the infective agents in the 
brain and splenic tissues of the primary infected host. By 
correlating the disease expression and genotype of infected 
animals, table 1 illustrates that if the infective agent is 
introduced by the i.e. route all genotypes express the disease 
regardless of their B cell or T cell defects. Alternatively, by 
examining the (secondary) infective capability of brain and 
splenic tissues from the primary infected hosts, the potential 
target cell lineage of scrapie transmission can be examined. 
Thus table 2 further illustrates that following i.e. 
inoculation, only those genotypes with intact B cell functions 
are capable of demonstrating secondary infectivity in the spleen 
tissues. 

By taking a more peripheral route of primary infection, 
i.e., i.p. inoculation, the propagation of the disease can be 
further delineated. This is further illustrated in table 1. The 
analysis demonstrates that by selecting animals with specific 
lymphocyte defects, the critical lymphoid cell types for scrapie 
disease transmission can be specifically identified. These 
results suggest that B cells may "transport" prions from 
lymphoid organs to nervous tissues. (The mode of transport is 
not limited to direct cell associated transport but may also be 
complexes with various cellular products. The components is not 
limited to but may include antibodies, PrPS PrP== and other 
similar cellular products) . 



Eval 



n^^tion of the role of Ivmp hnid cells in prion disease 



transmission 

Cellular components of the peripheral lymphoid tissues, 
e.g., spleen, lymph nodes can be readily obtained from animals. 
Such conditions are described by public literature. 

The cellular components obtained can be further separated 
by specific antibody to differential surface markers for the 
various lymphoid cell types which gas been conjugated to 



magnetic microbeads. By additional deletion, of undesirable cell 
types by cytotoxic depletion using complement, highly purified 
cell isolates can be obtained. The procedure is constructed to 
isolate highly enriched T-cell and B-cell populations. The 
isolated cell populations are suspended in culture medium, e.g., 
RPMI-1640 and can be supplemented with serum and with additives 
like glutamic acid, growth factors, cytokines or other 
modulators of cell physiology prior to evaluation of infectivity 
capacity. Such highly enriched lymphocytes can be further 
characterized by Flow cytometry evaluation of the membrane 
surface components, e.g., CD-4, CD-8, and/or Ig expression and 
is obvious to a person skilled in the art. Figure 3a and 3b 
illustrate a typical Flow analysis of such enriched population. 
The cellular purity is demonstrated by the expression of T cell 
or B cell specific sufrace markers. Other non cell lineage 
associated components can also be documented by similar means, 
e.g., cell surface expression of PrP- and PrP==. Further, 
molecular biology techniques as described by public literature 
can also be employed to document non-membrane associated 
specific intracellular components, e.g., DNA, RNA, mRNA whose 
presence is indicative of ist cellular presence. 

Such cellular lymphoid components can be obtained from 
infective and non-infective hosts and characterized for ist 
lineage and intracellular capacities. Subsequently, their 
infective capacity can be examined by inoculation via the i.e. 
or i.p. route. By this assay it is possible to determine the 
cell lineage most responsible for prion disease transmission. 
Further, by measurement of various intracellular components and 
correlation with the cellular lineage, the assay is indicative 
of the interactions between the prions and the tentative target 
cells . 
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TabI G Infedrvity in ceil fractions of Tg94 and wt spleen 







. Tg94 (1. Experiment) 


Tg94 (2. Experiment) 


Wl 






Cells 




n/no 


IrYc.llme 


n/no 


Inc.time 


n/no 


splenocytes 


1 






nu 




nH 

no 






ibs 


84.5 ± 1 


(2/2) 


89 ± 1 


(2/2) 


83.5 ± 3 


(2/2) 






109 ± 14 


(4/4) 


106.5 ± 18 


(4/4) 


89 + 5 


(4/4) 




103 


142 


(1/4) 


116.5± 12 


(2/4) 


106 ±7 


(4/4) - 




in2 


141 ±35 


(2/2) 


>200 


(0/4) 


>200 


(0/4) 


B ce»h» 




76±1 


(4/4) 


nd 




nd 








ar7±i 


(3/4) 


106 ± 10 


(4/4) 


88 ±2 


(4/4) 






116±37 


(3/4) 


106± 11 


(2/4) 


102 ± 14 


(4/4) 






110 


(1/4) 


>200 


(0/4) 


91 


(1/4) 


T cells 


105 


82 ±6 


(4/4) 


nd 




nd 






10^ 


110±10 


(3/4) 


109.5 ± 1 


(2/4) 


94 ±8 


(4/4) 




103 


106 


(1/3) 


>200 


(0/4) 


108 ± 18 


(2/2) 




102 


108 


(1/4) 


>200 


(0/4) 


>200 


(0/4) 






124i± 1 


(2/4) 


108 


(1/4) 


112± 14 


(3/4) 




5x104 




(0/4) 


nd 




>200 


(0/4) 



FACS analysis shown in Fig. 2D 

Peripheral blood cells were ' incubated with serum from 
tlluMT mice, washed, incubated with anti-mouse IgM-FITC 
conjugate followed by anti-CD3-PE (Pharmingen) , and analysed 
with a Becton-Dickinson FAScan instrument after erythrocyte 
lysis and fixation. For analysis, cells were gated on CD3- 
positive T-cells. EL4 cells infected with vesicular stomatitis 
virus (VSV) were stained with 5ug VSV-specific monoclonal 
antibody VI24 (ref.27) and with FTC-labelled antibody to mouse 
IgG2a (Southern Biotechnology), or with serum of tllyiMT mice, 
and with FITC-labelled F ( ab ' ) 2 antibody to mouse IgM (anti-IgM- 
FITC, Tago) , or with ser\im of C57BL/6 mice and anti-IgM-FITC . 
All data acquisition and analysis were performed with _ CellQuest 
software (Becton Dickinson) . 



Example 4 
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Production of Ant-.ibodips -Aaain ?;t Infective Lvmphocvtes 
A. Production of Polvclonal Anti sera. 

Antiserum against infective lymphocytes (B-cells or T- 
cells) is prepared by injecting appropriate animals with 
infective lymphocytes identified and isolated as described in 

example 2. 

1 . Starting materials 

Specifically, purified B-cell peparations and/or T-cell 
preparations are used. The whole cell preparations of infective 
lymphocytes can be used directly as immunogen or alternatively 
infective lymphocytes can be gently lysed with mild detergent 
treatment for example with 0.05-0.5% Triton X 100 followed by 
fixation in 0.5-2% paraformaldehyde in 1% PBS for 5-100 minutes 
at 4-10° C. 

2. Animal Immunization. Female white New Zealand 
rabbits weighing 2 kg or more are used for raising polyclonal 
antiserum. Generally, one animal is immunized per infective 
lymphocyte preparation. One week prior to the first 
immunization, 5 to 1 0 ml of blood is obtained from the animal to 
serve as a non-immune prebleed sample. 

Infective lymphocytes are used to prepare the primary 
immunogen by emulsifying 0.5 ml of the infective lymphocyte 
preparation at a concentration of between 1x10^ to 1x1 0« 
cells/ml in PBS (pH 7.2) with 0.5 ml of complete Freund's 
adjuvant (CFA) (Difco, Detroit, MI). The immunogen is injected 
into several sites of the animal via subcutaneous, 
intraperitoneal, and/or intramuscular routes of administration. 
Four weeks following the primary immunization, a booster 
immunization is administered. The immunogen used for the 
booster immunization dose is prepared by emulsifying 0.5 ml of 
the same infective lymphocyte preparation used for the primary 
immunogen, except that 0.5 ml of incomplete Freund's adjuvant 
(IFA) (Difco, Detroit, MI) is now used. Again, the booster dose 
is administered into several sites and can utilize subcutaneous, 
intraperitoneal and intramuscular types of injections. The 
• animal is bled (5 ml) two weeks after the booster immunization 
and the serum is tested for immunoreactivity to the infective 
lymphocyte preparation as described below. The booster and 
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bleed schedule is repeated at 4 week intervals until an adequate 
titer is obtained. The titer or concentration of antiserum is 
determined by microtiter EIA as described in Example 17, below. 
An antibody titer of 1:500 or greater is considered an adequate 
titer for further use and study. 

R. Production of Monoclonal Ant ibody. 

1. Immunization Protocol. Mice are immunized 
using immunogens prepared as described hereinabove, except that 
the amount of the immunogen for monoclonal antibody production 
in mice is one-tenth the amount used to produce polyclonal 
antisera in rabbits. The primary immunogen consists of 0.1ml of 
the infective lymphocyte preparation at a concentration of 
between 1x10^ to 1x10^ cells/ml in PBS (pH 7.2) in 0.1 ml of 
CFA emulsion; while the immunogen used for booster immunizations 
consists of 0.1ml of the infective lymphocyte preparation as 
above emulsified with 0.1 ml of IFA. Hybridomas for the 
generation of monoclonal antibodies are prepared and screened 
using standard techniques. The methods used for monoclonal 
antibody development follow procedures known in the art such as 
those detailed in Kohler and Milstein, Nature 256:494 (1975) and 
reviewed in J.G.R. Hurrel, ed. , Mnnoclonal Hvbridoma Antibodies: 
T^r-hniaues snd Applications , CRC Press, Inc., Boca Raton, FL 
(1982). Another method of monoclonal antibody development which 
is based on the Kohler and Milstein method is that of L.T. Mimms 
et al., Virology 176:604-619 (1990), which is incorporated 

herein by reference. 

The immunization regimen (per mouse) consists of a 
primary immunization with additional booster immunizations. 
Booster immunizations are performed at approximately two weeks 
and four weeks post primary immunization. A total of 100 ul of 
immunogen is inoculated intraperitoneally and subcutaneously 
into each mouse. Individual mice are screened for immune 
response by microtiter plate enzyme immunoassay (EIA) as 
described in Example 17 approximately four weeks after the third 
immunization. Mice are inoculated either intravenously, 

intrasplenically or intraperitoneally with 0.1ml of the 
infective lymphocyte preparation at a concentration of between 
1x10^ to 1x10' cells/ml in PBS (pH 7.2) in 0 . 1 ml of IFA 
approximately fifteen weeks after the third immunization.. 
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Three days after this intravenous boost, splenocytes are 
fused with, for example, Sp2/0-Ag14 myeloma cells {Milstein 
Laboratories, England) using the polyethylene glycol (PEG) 
method. The fusions are cultured in Iscove's Modified 

Dulbecco's Medium (IMDM) containing 10% fetal calf serum (FCS) , 
plus 1% hypoxanthine, aminopterin and thymidine (HAT). Bulk 
cultures are screened by microtiter plate EIA following the 
protocol in Example 17. Clones reactive with the infectious 
lymphocyte preparation used as immunogen and non-reactive with 
non-infectious lymphocyte preparation (i.e., lymphocytes 
prepared from non-infected animals not used as the immunogen) 
are selected for final expansion. Clones thus selected are 
expanded, aliquoted and frozen in IMDM containing 10% FCS and 
10% dimethyl-sulf oxide . 

2. Production of Ascites Fluid Containing 
Monoclonal Antibodies. Frozen hybridoma cells prepared as 
described hereinabove are thawed and placed into expansion 
culture. Viable hybridoma cells are inoculated 
intraperitoneally into Pristane treated mice. Ascites fluid is 
removed from the mice, pooled, filtered through a 0.2 u filter 
and subjected to an immunoglobulin class G (IgG) analysis to 
determine the volume of the Protein A column required for the 
purification . 

3. Purification of Monoclonal Antibodies From 
Ascites Fluid. Briefly, filtered and thawed ascites fluid is 
mixed with an equal volume of Protein A sepharose binding buffer 
(1.5 M glycine, 3.0 M NaCl , pH 8.9) and refiltered through a 0.2 
)i filter. The volume of the Protein A column is determined by 
the quantity of IgG present in the ascites fluid. The eluate 
then is dialyzed against PBS (pH 7.2) overnight at 2-8 iC. The 
dialyzed monoclonal antibody is sterile filtered and dispensed 
in aliquots. The immunoreact ivity of the purified monoclonal 
antibody is confirmed by determining its ability to specifically 
bind to the infectious lymphocyte preparation used as the 
immunogen by use of the EIA microtiter plate assay procedure of 
Example 17. The specificity of the purified monoclonal antibody 
is confirmed by determining its lack of binding to irrelevant 
non-infectious lymphocytes not used as the immunogen. The 
purified anti-infectious lymphocyte monoclonal thus prepared 
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and characterized is placed at either 2-6 jC for short term 
storage or at -80 iC for long term storage. 

4. Further Characterization of Monoclonal 

Antibody. The isotype and subtype of the monoclonal antibody 
produced as described hereinabove can be determined using 
commercially available kits (available from Amersham. Inc., 
Arlington Heights, ID. Stability testing also can be performed 
on the monoclonal antibody by placing an aliquot of the 
monoclonal antibody in continuous storage at 2-8 jC and assaying 
optical density (OD) readings throughout the course of a given 
period of time. 

C. Use^ of Recombinant Proteins as Immunoaens . It is 

within the scope of the present invention that recombinant 
proteins made as described herein can be utilized as immunogens 
in the production of polyclonal and monoclonal antibodies, with 
corresponding changes in reagents and techniques known to those 
skilled in the art. 



Example 5 

Purification of Sprnm hr^ ^ ^y^nc]^ f^.-^ Which Soecif icallv — Bind to 

Infectious Lvmphocvtes 

Immune sera, obtained as described hereinabove in 
Example 14, is affinity purified using immobilized proteins from 
the infectious lymphocyte preparation used as the immunogen as 
described above. An IgG fraction of the antiserum is obtained 
by passing the diluted, crude antiserum over a Protein A column 
(Affi-Gel protein A, Bio-Rad, Hercules, CA) . Elution with a 
buffer (Binding Buffer, supplied by the manufacturer) removes 
substantially all proteins that are not immunoglobulins. 
Elution with 0.1M buffered glycine (pH 3) gives an 
immunoglobulin preparation that is substantially free of albumin 
and other serum proteins. 

Immunoaffinity chromatography is performed to obtain a 
preparation with a higher fraction of specific antigen-binding 
antibody. The infectious lymphocyte preparation used to raise 
the antiserum is immobilized on a chromatography resin, and the 
specific antibodies directed against its epitopes are adsorbed 
to the resin. After washing away non-binding components, the 
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specific antibodies are * eluted with 0.1 M- glycine buffer, pH 
2.3. Antibody fractions are immediately neutralized with 1 , OM 
Tris buffer (pH 8.0) to preserve immunoreact ivity . A resin such 
as Affi-Gel 10 or Affi-Gel 15 is used (Bio-Rad, Hercules, CA) . 
If coupling through a carboxy is desired, Affi-Gel 102 can be 
used (Bio-Rad, Hercules, CA) . An organomercur ial resin such as 
Affi-Gel 501 can be used (Bio-Rad, Hercules, CA) . 

Alternatively, spleens can be harvested and used in the 
production of hybridomas to produce monoclonal antibodies 
following routine methods known in the art as described 
hereinabove . 



Example 6 

Western Blotting of Tissue Samples 

Protein extracts are prepared by homogenizing tissue 
samples in O.IM Tris-HCl (pH 7.5), 15% (w/v) glycerol, 0 . 2mM 
EDTA, 1.0 mM 1 , 4 -dithiothr ei tol , 10 ]ig/ml leupeptin and 1.0 mM 
phenylmethylsulf onylf luoride (Kain et al . , Biotechnigues , 17:982 
(1994)). Following homogenizat ion , the homogenates are 

centrifuged at 4*'C for 5 minutes , to separate supernate from 
debris. For protein quantitation, 3-10 ul of supernate are 
added to 1.5 ml of bicinchoninic acid reagent (Sigma, St. 
Louis, MO), and the resulting absorbance at 562 nm is measured. 

For SDS-PAGE, samples are adjusted to desired protein 
concentration with Tricine Buffer (Novex, San Diego, CA), mixed 
with an equal volume of 2X Tricine sample buffer (Novex, San 
Diego, CA), and heated for 5 minutes at lOOjC in a thermal 
cycler. Samples are then applied to a Novex 10-20% Precast 
Tricine Gel for electrophoresis. Following electrophoresis, 
samples are transferred from the gels to nitrocellulose 
membranes in Novex Tris-Glycine Transfer buffer. Membranes are 
then probed with specific anti-infective lymphocyte antibodies 
using the reagents and procedures provided in the Western Lights 
or Western Lights Plus (Tropix, Bedford, MA) chemiluminesence 
detection kits. Chemiluminesent bands are visualized by exposing 
the developed membranes to Hyperfilm ECL (Amersham, Arlington 
Heights, IL) . 

Competition experiments are carried out in an 
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analogous manner as above, with the following exception; the 
primary antibodies (anti-infective lymphocyte polyclonal 
antisera) are pre-incubated for 30 minutes at room temperature 
with varying concentrations of non-infective lymphocyte 

immunogen prior to exposure to the nitrocellulose filter. 
Development of the Western is performed as above. 

After visualization of the bands on film, the bands can 
also be visualized directly on the membranes by the addition and 
development of a chromogenic substrate such as 5-bromo-4-chloro- 
3-indolyl phosphate (BCIP) . This chromogenic solution contains 
0.016% BCIP in a solution containing 100 mM NaCl , 5 mM MgCl2 and 
100 mM Tris-HCl (pH 9.5). The filter is incubated in the 
solution at room temperature until the bands develop to the 
desired intensity. Molecular mass determination is made based 
upon the mobility of pre-stained molecular weight standards 
(Novex, San Diego, CA) or biotinylated molecular weight 
standards (Tropix, Bedford, MA) . 

•Examiale 7 

EIA Microtiter Plate Assav 

The immunoreactivity of antiserum preferably obtained 
from rabbits or mice as described ifi Example 14 is determined by 
means of a microtiter plate EIA, as follows. Protein from 
infectious or non-infectious lymphocyte preparations as 
described above (EXAMPLE 2) is prepared by homogenization of 
lymphocytes in an appropriate buffer for example PBS (7.2) or 
with a mild detergent such as 0.01% Triton X 100. Next, 100 }il 
of the above protein solution is placed in each well of an 
Immulon 2* microtiter plate (Dynex Technologies, Chantilly, VA) . 
The plate is incubated overnight at room temperature and then 
washed four times with deionized water. The wells are blocked 
by adding 125 ]il of a suitable protein blocking agent, such as 
Superblock* (Pierce Chemical Company, Rockford, XL), in phosphate 
buffered saline (PBS, pH 7.4) to each well and then immediately 
discarding the solution. This blocking procedure is performed 
three times. Antiserum obtained from immunized rabbits or mice 
prepared as previously described is diluted in a protein 
blocking agent (e.g., a 3% Superblock' solution) in PBS 
containing 0.05% Tween-20* (monolaurate polyoxyethylene ether) 
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(Sigma Chemical Company,' St. Louis, MO) and 0.05% sodium azide 
at dilutions of 1:500, 1:2500, 1:12,500, 1:62,500 and 1:312,500 
and placed in each well of the coated microtiter plate. The 
wells then are incubated for three hours at room temperature. 
Each well is washed four times with deionized water. One 
hundred v-1 of alkaline phosphat ase-conjugated goat anti-rabbit 
IgG or goat anti-mouse IgG antiserum (Southern Biotech, 
Birmingham, AB) , diluted 1:2000 in 3% Superblock* solution in 
phosphate buffered saline containing 0.05% Tween 20* and 0.05% 
sodium azide, is added to each well . The wells are incubated 
for two hours at room temperature. Next, each well is washed 
four times with deionized water. One hundred microliters (100 
UD of paranitrophenyl phosphate substrate (Kirkegaard and Perry 
Laboratories, Gaithersburg, MD) then is added to each well. The 
wells are incubated for thirty minutes at room temperature. The 
absorbance at 405 nm is read of each well. Positive reactions 
are identified by an increase in absorbance at 405 nm in the 
test well above that absorbance given by a non-immune serum 
(negative control). A positive reaction is indicative of the 
presence of detectable anti-infective lymphocyte antibodies. 

In addition to titers, apparent affinities [K^(app)] may 

also be determined for some of the antisera. EIA microtiter 
plate assay results can be used to derive the apparent 
dissociation constants (KJ based on an analog of the Michaelis- 

Menten equation (V. Van Heyningen, Methods in Enzvmoloqy , 

Vol.121, p. 472 (1986) and further described in X. Qiu, et al. 
Journal of Immunology , Vol. 156, p. 3350 (1996)): 

rAb1 — 

[Ag-Ab] = [Ag-Ab] X [Ab] = 

Where [Ag-Ab] is the antigen-antibody complex concentration, 
fAa-Ab] is the maximum complex concentration, [Ab] is the 
antibody concentration, and is the dissociation constant. 

During the curve fitting, the [Ag-Ab] is replaced with the 
background subtracted value of the 0D^^,„„ at the given 
concentration of Ab . Both and [OD,„J_, which corresponds to 
the [Ag-Ab] are treated as fitted parameters. The software 
program Origin can be used for the curve fitting. 
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Example 8 

Coating of Solid Phase Particles 

A- Coating of Microoart icles with Antib odies Which 
Specifically Bind to Infective Lvmphocvt es . Affinity purified 
antibodies which specifically bind to infective lymphocytes (see 
Example 15) are coated onto micropart icles of polystyrene, 
carboxylated polystyrene, polymethylacrylate or similar 
particles having a radius in the range of about 0.1 to 20 urn. 
Microparticles may be either passively or actively coated. One 
coating method comprises coating EDAC (1-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (Aldrich 
Chemical Co., Milwaukee, WI) activated carboxylated latex 
microparticles with antibodies which specifically bind to 
infective lymphocytes , as follows. Briefly, a final 0.375% 
solid suspension of resin washed carboxylated latex 
microparticles (available from Bangs Laboratories, Carmel, IN or 
Serodyn, Indianapolis, IN) are mixed in a solution containing 50 
mM MES buffer, pH 4.0 and 150 mg/1 of affinity purified anti- 
infective lymphocyte antibody (see Example 14) for 15 min in an 
appropriate container. EDAC coupling agent is added to a final 
concentration of 5 . 5 ug/ml to the mixture and mixed for 2.5 h at 
room temperature. 

The microparticles then are washed with 8 volumes of a 
Tween 20'/sodium phosphate wash buffer (pH 7.2) by tangential 
flow filtration using a 0.2 \m Microgon Filtration module. 
Washed microparticles are stored in an appropriate buffer which 
usually contains a dilute surfactant and irrelevant protein as a 
blocking agent, until needed. 

B. Coating of 1/4 Tnrh Beads . Antibodies which 
specifically bind to infective lymphocyte antigen also may be 
coated on the surface of 1/4 inch polystyrene beads by routine 
methods known in the art (Snitman et al, US Patent 5,273,882, 
incorporated herein by reference) and used in competitive 
binding or EIA sandwich assays. 

Polystyrene beads first are cleaned by ultrasonicating 
them for about 15 seconds in 1 0 mM NaHCOa buffer at pH 8.0. The 
beads then are washed in deionized water until all fines are 
removed. Beads then are immersed in an antibody solution in 10 
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mM carbonate buffer, pH 8 to 9.5. The antibody solution can be 
as dilute as 1 ug/ml in the case of high affinity monoclonal 
antibodies or as concentrated as about 500 ug/ml for polyclonal 
antibodies which have not been affinity purified. Beads are 
coated for at least 12 hours at room temperature, and then they 
are washed with deionized water. Beads may be air dried or 
stored wet (in PBS, pH 7.4). They also may be overcoat ed with 
protein stabilizers (such as sucrose) or protein blocking agents 
used as non-specific binding blockers (such as irrelevant 
proteins, Carnation skim milk, Superblock*, or the like) . 



Examtjle 9 

Micropart icle Enzvme Immunoassay (MEIA) 

Infective lymphocyte antigens are detected in patient 
test samples by performing a standard antigen competition EIA 
or antibody sandwich EIA and utilizing a solid phase such as 
microparticles (MEIA) . The assay can be performed on an 
automated analyzer such as the IMx® Analyzer (Abbott 
Laboratories, Abbott Park, IL) . 

A. Antibody Sandwich EIA. Briefly, samples suspected 
of containing infective lymphocyte -antigen are incubated in the 
presence of anti-infective lymphocyte antibody-coated 
microparticles (prepared as described in Example 17) in order to 
form antigen/antibody complexes. The microparticles then are 
washed and an indicator reagent comprising an antibody 
conjugated to a signal generating compound (i.e., enzymes such 
as alkaline phosphatase or horseradish peroxidase) is added to 
the antigen/antibody complexes or the microparticles and 
incubated. The microparticles are washed and the bound 
antibody/antigen/antibody complexes are detected by adding a 
substrate (e.g., 4-methyl umbelliferyl phosphate (MUP) , or 
OPD/peroxide, respectively), that reacts with the signal 
generating compound to generate a measurable signal. An 
elevated signal in the test sample, compared to the signal 
generated by a negative control, detects the presence of 
infective lymphocyte antigen. The presence of infective 
lymphocyte antigen in the test sample is indicative of a 
diagnosis of _ transmissible spongiform encephalopathy (TSE) . 

B. comp«=>titive Binding Assav. The competitive binding 
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assay uses a protein or proteins from an -infective lymphocyte 
preparation that generates a measurable signal when the labeled 
protein is contacted with an anti-infective lymphocyte antibody 
coated microparticle . This assay can be performed on the IMx* 
Analyzer (available from Abbott Laboratories, Abbott Park, IL) . 
The labeled proteins from an infective lymphocyte preparation 
are added to the infective lymphocyte antibody-coated 
microparticles (prepared as described in Example 17) in the 
presence of a test sample suspected of containing infective 
lymphocyte antigen, and incubated for a time and under 
conditions sufficient to form labeled infective lymphocyte 
protein / bound antibody complexes and/or patient infective 
lymphocyte antigen / bound antibody complexes. The infective 
lymphocyte antigen in the test sample competes with the labeled 
infective lymphocyte proteins for binding sites on the 
microparticle. Infective lymphocyte antigen in the test sample 
results in a lowered binding of labeled infective lymphocyte 
protein and antibody coated microparticles in the assay since 
antigen in the test sample and the infective lymphocyte protein 
compete for antibody binding sites. A lowered signal (compared 
to a control) indicates the presence of infective lymphocyte 
antigen in the test sample. The presence of infective 

lymphocyte antigen suggests the diagnosis of TSE. 

The infective lymphocyte proteins discussed hereinabove 
are useful as markers of TSE. Tests based upon the appearance 
of this marker or markers in a test sample such as blood, serum, 
plasma, cerebral spinal fluid, and tissues can provide low cost, 
non-invasive, diagnostic information to aid the physician to 
make a diagnosis of TSE, to help select 'a therapy protocol, or 
to monitor the success of a chosen therapy. This marker or 
markers may appear in readily accessible body fluids such as 
blood, urine, CSF, or stool as antigens derived from the 
diseased tissue which are detectable by immunological methods. 
This marker may be elevated in a disease state, altered in a 
disease state, or be a normal protein which appears in an 
inappropriate body compartment, in an altered state or form 
indicative of disease . 
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Clairas 

1. A medicament comprising B-cell depletants, for the 
treatment of pathologies where the depletion of B-cells, and 
more particularly of infective B-cells is therapeutically 
effective . 

2. Use of B-cell depletants for the manufacture of a 
medicament for the treatment or prevention of transmissible 
spongiform encephalopathy in infected humans or animals. 

3. Use according to claim 2, characterized in that said B-cell 
depletants comprise anti-iaM antibodies. 

4. Use according to claim 2, characterized in that said B-cell 
depletants comprise LR1 antibodies. 

5. Use according to claim 2, characterized in that said B-cell 
depletants comprise B220 antibodies. 

6. A medicament comprising T-cell depletants, for the 
treatment of pathologies where "the depletion of T-cells, and 
more particularly of infective T-cells is therapeutically 
effective . 

7. Use of T-cell depletants for the manufacture of a 
medicament for the treatment or prevention of transmissible 
spongiform encephalopathy in infected humans or animals. 

8. Use according to claim 7, characterized in that said T-cell 
depletants comprise Thy1.2 antibodies. 

9. Body fluid or tissue derived product, characterized in that 
said body fluid or tissue derived product has been depleted of 
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B-cells in vitro. 



10. Body fluid or tissue derived product, characterized in that 
said body fluid or tissue derived product has been depleted of 
T-cells in vitro. 

1 1 . Method for the manufacture of a body fluid or tissue 
derived product, characterized in that said method comprises a 
step of separating B-cells from said body fluid or tissue 
derived product . 

12. Method according to claim 11, characterized in that said 
method comprises the use of B220 antibodies for said separation 
of said B-cells from said body fluid or tissue derived product. 



13. Method according to claim 11, characterized in that said 
method comprises the use of LR1 antibodies for said separation 
of said B-cells from said body fluid or tissue derived product. 

14. Method for the manufacture of a body fluid or tissue 
derived product, characterized in that said method comprises a 
step of separating T-cells from said body fluid or tissue 
derived product . 

15. Method according to claim 14, characterized in that said 
method comprises the use of Thyl . 2 antibodies for said 
separation of said T-cells from said body fluid or tissue 
derived product . 



16. Method for the manufacture of body fluid or tissue derived 
products, characterized in that said body fluid -or tissue 
derived products are isolated from B-cell-def icient humans or 
animals . 



17. Method -according to claim 16, characterized in that said 
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cell deficient animals are produced by removing or inhibiting 
expression of B-cell-related genes contained therein. 

18. Assay method for determination of the presence of infective 
B-cells in humans or animals or in body fluid or tissue derived 
products isolated therefrom. 

19. Assay method according to claim 18, characterized in that 
said method comprises the steps of: extracting B-cells from body 
fluids or from tissue or from products derived therefrom and 
inoculating said B-cells into the cerebrum of a test animal, 
development of transmissible spongiform encephalopathy in said 
test animal indicating presence of said infective B-cells. 

20. Assay method for determination of the presence of infective 
T-cells in humans or animals or in body fluid or tissue derived 
products isolated therefrom. 

21. Assay method according to claim 20, characterized in that 
said method comprises the steps of :' extract ing T-cells from body 
fluids or from tissue or from products derived therefrom and 
inoculating said T-cells into the cerebrum of a test animal, 
development of transmissible spongiform encephalopathy in said 
test animal indicating presence of said infective T-cells. 

22. Assay method for the monitoring of the progress of 
transmissible spongiform encephalopathy in humans or animals, 
characterized in that it comprises the steps of carrying out the 
assay methods according to claims 18 and/or 20. 

23. Assay method according to claim 22 for the monitoring of 
transmissible spongiform encephalopathy therapy. 

24. An antibody directed against infective B-cells, 
characterized in that said antibody shows specificity to an 
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inf active B-cell surf ace .marker . 

25. Use of the antibody according to claim 24 in a diagnostic 
assay. 

25. A medicament, comprising the antibody of claim 24. 

27. An, antibody directed against infective T-cells, 
characterized in that said antibody shows specificity to an 
infective T-cell surface marker. 

28. Use of the antibody according to claim 27 in a diagnostic 
assay . 

29. A medicament, comprising the antibody of claim 27. 

30. A ligand capable of identification of infective B-cells, 
characterized in that specific interaction between said ligand 
and said infective B-cell is based on the infectivity of said B- 
cell. 

31. Use of a ligand according to claim 30 in a method of 
analysis of said B-cell. 

32. Use of a ligand according to claim 31 characterized in that 
said B-cell is intact. 

33. Use of a ligand according to claim 32 in histochemical 
analysis of whole B-cells mounted on microscope slides. 

34. A ligand capable of identification of infective T-cells, 
characterized in that specific interaction between said ligand 
and said infective T-cell is based on the infectivity of said T- 
cell. 
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35. Use of a ligand according to claim .34 in a method of 
analysis of said T-cell. 

36. Use of a ligand according to claim 35 characterized in that 
said T-cell is intact. 

37. Use of a ligand according to claim 36 in hist ochemical 
analysis of whole T-cells mounted on microscope slides. 
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ABSTRACT 

B-cells have been identified as being the crucial carriers of 
infectivity in the spread of transmissible spongiform 
encephalopathy within an infected animal. In a second step, B- 
cells may infect further component of the immune system, e.g. T- 
cells. Accordingly, the present invention provides B-cell and T- 
cell specific ligands for the use in diagnostics and 
therapeutics for transmissible spongiform encephalopathy and 
povides methods for the manufacture of non-infective blood 
products and tissue derived products . 

Thus, the present invention provides medicaments comprising 
B-cell and/or T-cell depletants, for the treatment of 
pathologies where the depletion of B-cells and/or T-cells, and 
more particularly of infective B-cells and/or T-cells is 
therapeutically effective. 
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